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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To Improve visibility, to perform high 
resolution display and to utilize both reflected light and transmitted 
light for display. 

SOLUTION: This liquid crystal display device Is provided with a light 
crystal display element 100 provided with a pair of substrates 4 and 5 
where alignment layers and 3 are fomried on surfaces facing each 
other and a liquid crystal layer 1 clamped between the pair of the 
substrates 4 and 5. In this case, an orientation mechanism for making 
optional and different areas utilized for the display in the liquid crystal 
layer simultaneously take at least two kinds of different alignment 
states is provided. Also, a reflection film 8 is arranged In at least one 
of the areas for Indicating the different alignment states in the liquid 
crystal layer 1 and the area for Indicting the different alignment state is 
used for a reflection display part 9 for performing reflection display 
and a transmission display part 10 for performing transmission display. As the alignment mechanism, for 
Instance, the alignment layers 2 and 3 subjected to alignment layer treatment in the different orientation for 
the reflection display part 9 and the transmission display part 10 and an insulation film 11 formed into 
different film thickness for the reflection display part 9 and the transmission display part 10, etc., are cited. 
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* NOTICES * 

Japain Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display used especially in more detail in the intense 
environment of change of the liquid crystal display with which the outdoors and indoor are used, an automobile, the 
aircraft, a vessel, etc. of a lighting environment about the liquid crystal display used for information machines and 
equipment, such as a word processor and a notebook sized personal computer, various visual equipments and a game 
device, the pocket mold VCR, a digital camera, etc. 
[0002] 

[Description of the Prior Art] Conventionally, the cathode-ray tube (CRT;Cathode Ray Tube), an electroluminescence 
(EL;ElectroLuminescence) component, a plasma display panel (PDP;Plasma DisplayPanel), etc. are electrically put in 
practical use as a spontaneous light type display which can rewrite the contents of a display. 

[0003] However, in order for a spontaneous light type display to make the display light itself emit light and to use it for 
a display, it has the trouble that power consumption is large. Furthermore, since the luminescence side of a 
spontaneous light type display is the screen which has a high reflection factor in itself, when a spontaneous light type 
display is used, compared with luminescence brightness, the so-called washout phenomenon in which it becomes 
impossible to observe display light is not avoided in the situation, for example, direct-rays Shimo etc., that the ambient 
light of an operating environment is strong. 

[0004] On the other hand, the liquid crystal display is given to practical use as a color display which displays an 
alphabetic character and an image by adjusting the amount of transmitted lights of the light from the specific light 
source, without the display light itself emitting light. This hquid crystal display (LCD;Liquid Crystal Display) can be 
divided roughly into a transparency mold liquid crystal display and a reflective mold liquid crystal display. 
[0005] Among those, what is used current, especially widely as a color liquid crystal display is a transparency mold 
liquid crystal display using the light source called the so-called background lighting (back light) to a background, i.e., 
the tooth back of a liquid crystal cell. Although it had advantages, such as a thin shape and a light weight, and the 
application is expanded in various fields, it is one of these, this transparency mold liquid crystal display consumes a lot 
of power in order to make background lighting (back light) emit light, and although there is little power used for the 
permeability modulation of liquid crystal, it requires comparatively big power. 

[0006] However, in such a transparency mold liquid crystal display (namely, transparency mold color liquid crystal 
display), the washout phenomenon looked at by said spontaneous light type display is reduced. This is because the 
reflection factor of the screen of the color filter layer by which the object for facilities is carried out to the transparency 
mold color liquid crystal display is reduced by the low reflection factor-ized technique of the color filter layer using a 
black matrix etc. 

[0007] However, even if it is the case where a transparency mold color liquid crystal display is used, an ambient light 
is very strong, and when display light is weak, observation of display light becomes difficuh relatively. For this reason, 
that such a trouble should be solved, if the background illumination light is reinforced fiirther, the problem of 
consuming more power will be invited. 

[0008] Since a reflective mold liquid crystal display displays to the above luminescence mold displays or a 
transparency mold liquid crystal display using an ambient light, the display light proportional to the amount of ambient 
lights can be obtained. For this reason, a reflective mold liquid crystal display has the theoretic advantage of not 
causing the above-mentioned washout phenomenon, and can observe a display on the contrary more vividly in a very 
bright location where direct rays hit. fiirthermore, since a reflective mold liquid crystal display does not need 
background lighting (back light) in the display, it can reduce the power for making background lighting (back light) 
emit light - etc. - it has the advantage. For this reason, especially the reflective mold liquid crystal display fits use on 
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the outdoors, such as a Personal Digital Assistant device, and a digital camera, a pocket video camera. 
[0009] However, in the reflective mold liquid crystal display of these former, in order to use an ambient Ught for a 
display, the degree for which display brightness depends on a circumference environment is very high, and has the 
trouble that the contents of a display cannot be checked, under the weak environment of an ambient light. When the 
color filter used in order to realize a color display (color display) especially is used, in order that a color filter may 
absorb light, a display becomes dark further. Therefore, in such a case, the above-mentioned problem becomes much 
more remarkable, 

[0010] Then, the lighting system called a fi-ont light is developed as supplemental lighting so that a reflective mold 
liquid crystal display can be used also under the weak environment of an ambient light. The reflecting plate is installed 
in the tooth back of a liquid crystal layer, and background lighting (back light) like a transparency mold liquid crystal 
display cannot be used for a reflective mold liquid crystal display. For this reason, the lighting system (front light) used 
for a reflective mold liquid crystal display illuminates a reflective mold liquid crystal display from a front, i.e., the 
screen, side. 

[001 1] It considers as the liquid crystal display with which the perimeter illumination light, on the other hand, enables 
use under a weak environment taking advantage of the advantage of a reflective mold liquid crystal display, a part of 
incident light is penetrated, and the liquid crystal display using the so-called semi-permeable reflective fihn made to 
reflect the remaining incident light is put in practical use. Thus, generally the hquid crystal display using both the 
transmitted light and the reflected light is called the transflective LCD. 

[0012] For example, the transflective LCD which performs a lightness modulation to JP,59-218483,A (it corresponds 
to a Japanese-Patent- Application-No. No. 92885 [ 58 to ] official report) using TN (Twisted Nematic) method and the 
Uquid crystal display method which modulates transmitted light reinforcement, such as a STN (super twisted nematic) 
method, is indicated. Moreover, the transflective LCD with which the reflective fihn arranged by approaching a liquid 
crystal layer has semi-permeable is indicated by JP,7-318929,A. Furthermore, the transparency mold liquid crystal 
display using the in plane switching method as a technique of realizing a large angle of visibility is indicated by JP,6- 
160878,A. 
[0013] 

[Problem(s) to be Solved by the Invention] However, a transflective LCD given in JP,59-218483,A is a trouble (1) 
since the semi-permeable reflective fihn is arranged on the rear face of a Uquid crystal cell, in view of the observer 
side, as shown below. And (2) It has. 

[0014] That is, it is (1) first. Difficulty is followed on a setup of the lightness which influences the conspicuousness of 
a display. That is, to set up the lightness of a transflective LCD according to the Ughtness in the case of performing a 
reflective display, it is necessary to set up this lightness highly in preparation for use on conditions which run short of 
ambient lights. However, if the permeability of the polarizing plate used in TN method in order to make lightness high 
is set up highly, in a transparency display, the contrast ratios which ** and are defined by the lightness of a dark 
display of the lightness of ****** will run short, and visibiHty will be worsened. Although it is desirable to set up this 
lightness so that a contrast ratio may be raised on the other hand when setting up the above-mentioned lightness 
according to the lightness in the case of performing a transparency display, in a reflective display, lightness runs short 
in this case, and visibility is worsened. 

[0015] Moreover, (2) In a reflective display, in order to reflect the light which passes the liquid crystal layer pinched 
by the substrate by the reflective fihn in which it was prepared at the rear face of a liquid crystal cell and to observe a 
display, the parallax (twin image) in a reflective display will be seen, the fall of resolution will be caused, and a high 
resolution display will be difficult. 

[0016] Moreover, since the reflective film itself has semi-permeable, the transflective LCD given in said JP,7- 
318929,A has the trouble that the optical design suitable for a reflective display and a transparency display is 
impossible. 

[0017] Furthermore, although the in plane switching method currently indicated in said JP,6-160878,A is used for the 
transparency mold liquid crystal display, the liquid crystal orientation on the Kushigata electrode does not contribute to 
a display. When this electrode wiring is many, since this is produced with a metal without translucency, it is because 
liquid crystal orientation change is inadequate for a transparency display. 

[0018] Then, the invention-in-this-application person etc. tried to apply the means of displaying used for the reflective 
mold liquid crystal display which can control parallax to a transflective LCD that these technical problems should be 
solved. Specifically, it is (a). GH (guest host) method and (b) which arranged the liquid crystal constituent which 
mixed in the liquid crystal layer the coloring matter (dichroism coloring matter) which has dichroism It examined 
wholeheartedly using two methods of the reflective mold liquid crystal display method (it is hereafter written as an 
one-sheet polarizing plate method) using one polarizing plate for a transflective display. 
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[0019] In addition, the above (a) And (b) In order to arrange on the occasion of examination of use of the means of 
displaying which does not produce parallax as shown in two methods so that the reflective film may be ****(ed) in a 
liquid crystal layer, and to enable it to also use the transmitted light for a display in addition to the reflected light, the 
transparency opening part was prepared in the reflective film. 

[0020] Consequently, the trouble of fiirther the following became clear. First, (a) By GH method, if the concentration 
of the dichroism coloring matter mixed in a liquid crystal constituent is adjusted so that it may be suitable for a 
reflective display, in a transparency display, although lightness is high, it runs short of contrast ratios, and cannot 
obtain a good display. On the other hand, if the concentration of the above-mentioned dichroism coloring matter mixed 
in a liquid crystal constituent is adjusted so that it may be suitable for a transparency display, although a good contrast 
ratio is obtained, by the reflective display, lightness cannot fall and a good reflective display cannot be obtained at a 
transparency display. 

[0021] Moreover, (b) A polarizing plate etc. is further added to the tooth back of whether when using an one-sheet 
polarizing plate method for a transflective display, a setup of the electrical potential difference impressed to the liquid 
crystal orientation and liquid crystal thickness which determine an optical property, or the liquid crystal which drives 
them is set up according to a reflective display, and the screen, a transparency display is performed (two-sheet 
polarizing plate method), and two kinds of whether to set up to compensate for this transparency display can be 
considered. 

[0022] First, the display in the transparency display at the time of setting liquid crystal thickness as the thickness* 
suitable for a reflective display is explained. Outside the electric field of the liquid crystal layer at the time of setting up 
the liquid crystal layer suitable for a reflective display etc., the amount of change of the polarization condition 
accompanying the orientation change by the place is extent from which it goes and comes back to a liquid crystal layer, 
and sufficient contrast ratio is obtained, when the front, i.e., the Ught which carried out incidence through the liquid 
crystal layer from the screen side, carries out outgoing radiation to a screen side through a liquid crystal layer again. 
However, in this setup, the transparency display of the variation of the polarization condition of the light which passed 
the liquid crystal layer is inadequate. For this reason, even if it installs the polarizing plate used only for a transparency 
display in the tooth back of a liquid crystal cell in addition to the polarizing plate installed in the observer, i.e., the 
screen, side of the Uquid crystal cell used for a reflective display, in view of an observer side, display sufficient in a 
transparency display is not obtained. That is, when the orientation conditions of a liquid crystal layer are set as the 
orientation conditions (liquid crystal thickness, Hquid crystal orientation, etc.) of a liquid crystal layer of having been 
suitable for the reflective display, even if lightness runs short or a transparency display is enough as lightness, the 
permeability of a dark display does not fall and sufficient contrast ratio for a display is not obtained. 
[0023] If it furthermore explains to a detail, when performing a reflective display, the orientation condition of the 
liquid crystal in the above-mentioned liquid crystal layer is controlled by the electrical potential difference impressed 
to the above-mentioned liquid crystal layer so that the phase contrast of quarter-wave length is given in general to the 
light which passes a liquid crystal layer only at once. If only the electrical-potential-difference modulation which gives 
the phase modulation of quarter-wave length to the light which passes a liquid crystal layer is performed using the 
liquid crystal layer set up that such phase contrast should be given to the light which passes a liquid crystal layer and a 
transparency display is performed When fully reducing permeability in case a transparency display is a dark display, 
when a transparency display is ******, the Ught of the reinforcement of abbreviation one half is absorbed with the 
polarizing plate by the side of the outgoing radiation of light, and sufficient ****** is not obtained. Moreover, since 
hghtness in case a transparency display is ****** is increased, if optical elements, such as a polarizing plate and a 
phase contrast compensating plate, are arranged, lightness in case a transparency display is a dark display will turn into 
lightness of the abbreviation 1/2 of the lightness at the time of ******, and will become inadequate [ the contrast ratio 
ofa display ]. 

[0024] Next, the display in the reflective display at the time of setting the orientation conditions ofa liquid crystal layer 
as the conditions suitable for a transparency display is explained. When performing a reflective display in the liquid 
crystal layer suitable for a transparency display, the polarization condition of the light which passes a liquid crystal 
layer only at once needs to control liquid crystal orientation by the electrical-potential-difference modulation to 
become irregular between two polarization conditions which intersect perpendicularly mostly. Here, two polarization 
conditions which intersect perpendicularly may be the two linearly polarized lights which have the plane of vibration 
which intersects perpendicularly, and you may be the circular polarization of light on either side, and major-axis 
bearing may intersect perpendicularly by two elliptically polarized light of the still more neariy same ovality, and the 
hand of cut ofa photoelectrical community may be reversed. In order to realize the modulation of the polarization 
condition between the combination of these two polarization conditions that intersect perpendicularly, it is necessary to 
carry out an electrical-potential-difference modulation so that 1/2 wave of phase contrast may be given to the 
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transmitted light in a liquid crystal layer. Thus, in any case, when the polarization condition of light becomes irregular 
between two polarization conditions which intersect perpendicularly, an operation of a polarizing plate and an 
operation of the phase contrast compensating plate used if needed can realize sufficient lightness and a sufficient 
contrast ratio in a transparency display. 

[0025] When the above-mentioned liquid crystal layer is set up that such control should be realized, however, in a 
transparency display While changing fi-om ****** to a dark display only at once, it sets to a reflective display. When 
the orientation change means of liquid crystal is the same, the display of the same light and darkness cannot be realized 
- fluctuation of a reflection factor becomes a dark display fi-om ******^ and becomes ****** fiuther - (for example, 
when the thickness of a liquid crystal layer is the same and also drives initial orientation on the same and still more 
nearly same electrical potential difference). In addition, the above (a) - (b) The tethnical problem produced in a case is 
the same as that of said JP,7-318929,A also in the transflective LCD of a publication. 

[0026] Moreover, since itself has the reflexibility over light, the press sensing input device (touch panel) used for a 
liquid crystal display in piles has the trouble of being easy to worsen visibility, and the inclination is remarkable in 
especially a reflective mold liquid crystal display. 

[0027] Moreover, many are plane light pipe structure, and since the contents of a display are observed over this light 
pipe, the front light unit to which an ambient light improves the visibility of the reflective mold liquid crystal display in 
a dark environment has ****, while saying that visibility tends to get worse. 

[0028] This invention is made in view of the above-mentioned trouble, and the purpose is excellent in visibility, and a 
high resolution display is possible, and it is in offering the liquid crystal display which can use both the reflected light 
and the transmitted light for a display. Moreover, the fiirther purpose of this invention is excellent in visibility, and 
high resolution color display is possible for it, and it is to offer the liquid crystal display which can use both tiie 
reflected light and the transmitted light for a display. 
[0029] 

[Means for Solving the Problem] The cause of the trouble of the above-mentioned conventional liquid crystal display 
finds out the conclusion that it is because the orientation of the liquid crystal layer in this time of day is similarly set up 
by the transparency display and the reflective display in any [ of the above-mentioned GH method and a polarizing 
plate method ] case, and the invention-in-this-application person etc. came to complete this invention, as a result of 
inquiring wholeheartedly that the above-mentioned purpose should be attained. 

[0030] Here, the orientation of a liquid crystal layer shall show not only orientation bearing of an average of the liquid 
crystal molecule in a point with a liquid crystal layer but the coordinate dependency of average orientation bearing to 
the coordinate taken in the direction of a normal of the layer of a layer-like liquid crystal layer. 
[0031] Namely, the liquid crystal display according to claim 1 by this invention The substrate of a pair with which the 
orientation means (for example, orientation film) was given to the front face which counters in order to solve the 
above-mentioned technical problem. It is the liquid crystal display equipped with the liquid crystal display component 
which has the liquid crystal layer pinched between the substrates of this pair, the orientation device (for example, the 
electrode which produces electric field which are arbitrary, give an electrical potential difference which is different to a 
different field used for the display in the above-mentioned liquid crystal layer, or are different -) for making 
coincidence take at least two kinds of different orientation conditions to a field which is used for the display in the 
above-mentioned liquid crystal layer and which is arbitrary and is different The orientation film by which was 
arbitrary, and was respectively prepared in a different field used for the display in the impressed electrical potential 
difference or the above-mentioned liquid crystal layer, and orientation processing was carried out in at least two kinds 
of the different bearings, Or the insulator layer and substrate which were formed so that it might have at least two kinds 
of different thickness in the field used for the display in the above-mentioned liquid crystal layer, A specific liquid 
crystal ingredient, the liquid crystal layer structure formed so that it might drive respectively independently, A 
polarizing plate, phase contrast compensating plates, or those combination are provided. A reflective means (for 
example, the reflective film and a reflector) is allotted to at least one field among the fields which show a different 
orientation condition in the above-mentioned liquid crystal layer. The account of a top And the reflective display to 
which the field which shows a different orientation condition performs a reflective display. It is characterized by being 
used for the transparency display which performs a transparency display. 

[0032] According to the above-mentioned configuration, by having the orientation condition that liquid crystal 
orientation differs in coincidence, in using coloring matter, such as dichroism coloring matter, for a display and using 
the amount of absorption of light (absorption coefficient), and an optical anisotropy, it becomes possible to change the 
magnitude of the amount of modulations of each optical physical quantity called phase contrast for every field where 
liquid crystal orientation differs. For this reason, according to the above-mentioned configuration, the permeability or 
reflection factor based on magnitude of the amount of modulations of the optical physical quantity according to the 
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orientation condition of a liquid crystal layer can be obtained, and this becomes possible [ setting up an optical 
parameter independently by the transparency display and the reflective display ]. Therefore, according to the above- 
mentioned configuration, there is no parallax, a high contrast ratio can be realized, and while it is possible to raise the 
visibility in the case of being dark in a perimeter, good visibility can be acquired even when an ambient light is strong. 
For this reason, according to the above-mentioned configuration, it excels in visibility, and a high resolution display is 
possible, and the transflective type liquid crystal display which can use both the reflected light and the transmitted light 
for a display can be offered. 

[0033] Furthermore, the liquid crystal display according to claim 2 concerning this invention is characterized by the 
above-mentioned orientation device being the contents rewriting means of a display which rewrites the contents of a 
display in connection with the passage of time in the liquid crystal display according to claim 1, in order to solve the 
above-mentioned technical problem. 

[0034] The liquid crystal display of the claim 1 above-mentioned publication can be obtained without according to the 
above-mentioned configuration, the same means' being able to realize the contents rewriting means of a display, and 
the above-mentioned orientation device, and adding a new configuration. In this case, a possible thing cannot be 
overemphasized even if it is the various means used for electrical-potential-difference impression of the electric liquid 
crystal orientation control means used widely now, i.e., an electrode etc., in order to rewrite the contents of a display in 
connection with the passage of time as the above-mentioned contents rewriting means of a display used in order to take 
two or more conditions that liquid crystal orientation differed. Two or more fields which have the orientation condition 
that liquid crystal orientation differs can be prepared in a liquid crystal layer by using an electrode which is different by 
the transparency display and the reflective display in this case, or changing the electrical potential difference itself by 
the transparency display and the reflective display. 

[0035] Moreover, when extent of the amount of modulations of each optical physical quantity, such as the amount of 
absorption of light and phase contrast by the optical anisotropy, is independently changed by the reflective display and 
the transparency display. Even when the direction of orientation of the liquid crystal by impression of an electrical 
potential difference is almost the same in the whole field for using for the display of a liquid crystal layer, in the field 
in which the liquid crystal thickness of a liquid crystal layer differs, it has substantially the same operation as the case 
where the direction of orientation of a liquid crystal layer is changed in this field. Coloring matter, such as dichroism 
coloring matter, is used especially, in the polarizing plate method using GH method using the absorption of light, a 
birefringence, or a rotatory-polarization phenomenon, each of each phenomena of the absorption of light produced in a 
liquid crystal layer and a birefringence is phenomena accompanying propagation of hght, and each phenomenon has 
relevance between the propagation distance of the light in a liquid crystal layer, and extent of those phenomena. 
Furthermore, display light passes a liquid crystal layer twice by round trip in a reflective display, in order to pass a 
liquid crystal layer only at once in a transparency display, when liquid crystal orientation is almost the same and liquid 
crystal thickness is similariy set up by the reflective display and the transparency display, sufficient lightness or a 
sufficient contrast ratio are not obtained and said technical problem is not solved. 

[0036] Then, the liquid crystal display according to claim 3 concerning this invention The substrate of a pair with 
which the orientation means (for example, orientation film) was given to the front face which counters in order to solve 
the above-mentioned technical problem. It is the liquid crystal display equipped with the liquid crystal display 
component which has the liquid crystal layer pinched between the substrates of this pair. While each field where the 
field used for the display in the above-mentioned liquid crystal layer consists of a field which has at least two kinds of 
different liquid crystal thickness, and the above-mentioned liquid crystal thickness differs is used for the reflective 
display and the transparency display A reflective means (for example, the reflective film and a reflector) is allotted to a 
reflective display at least, and liquid crystal thickness of the above-mentioned reflective display is characterized by 
being smaller than a transparency display. 

[0037] According to the above-mentioned configuration, the permeability or reflection factor based on magnitude of 
the amount of modulations of the optical physical quantity in a field which is different in liquid crystal thickness can be 
obtained, and this becomes possible [ setting up an optical parameter independently by the transparency display and the 
reflective display ]. Therefore, according to the above-mentioned configuration, there is no parallax, a high contrast 
ratio can be realized, and while it is possible to raise the visibility in the case of being dark in a perimeter, good 
visibility can be acquired even when an ambient light is strong. For this reason, according to the above-mentioned 
configuration, it excels in visibihty, and a high resolution display is possible, and the transflective type liquid crystal 
display which can use both the reflected light and the transmitted light for a display can be offered. 
[0038] The liquid crystal display according to claim 4 concerning this invention In a liquid crystal display given in any 
1 term of claims 1-3 in order to solve the above-mentioned technical problem It is characterized by giving the 
orientation means so that at least two kinds of different directions of orientation may be given to the field on the 
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contact surface in contact with the field used for the display of the above-mentioned liquid crystal layer in one [ at 
least ] substrate among the substrates of a top Norikazu pair in the orientation of the liquid crystal layer interface which 
touches it. 

[0039] Thus, it is given to the interface on the substrate which touches for example, the above-mentioned liquid crystal 
layer in addition to the contents rewriting means of a display shown, for example in above-mentioned claim 2 as a 
means for having the orientation condition that liquid crystal orientation differs in coincidence, and the orientation film 
by which orientation processing was carried out so that at least two kinds of different directions of orientation might be 
given to the orientation of the liquid crystal layer interface which touches it can be used. By thus, the thing performed 
for the orientation means so that at least two kinds of different directions of orientation may be given to the field on the 
contact surface in contact with the field used for the display of the above-mentioned liquid crystal layer in the above- 
mentioned substrate front face in the orientation of the liquid crystal layer interface which touches it In the field to 
which the above-mentioned liquid crystal layer is the arbitration for using for the display in this liquid crystal layer, 
and differ at the time of electrical-potential-difference impression, at least two kinds of different orientation conditions 
can be shown in coincidence, and a reflective display and a transparency display can be performed in the field in which 
the orientation conditions in the above-mentioned liquid crystal layer differ. 

[0040] In this case, both the orientation of the liquid crystal which determines an optical property, and the orientation 
change at the time of impressing an electrical potential difference can be changed by changing the elevation angle over 
the substrate of hquid crystal orientation, and its azimuth, and it becomes possible to perform the display which was 
suitable for each display by the reflective display and the transparency display. 

[0041] According to this invention, according to the means and orientation device which were mentioned above, 
although a good display is realizable by both the reflective display and the transparency display The optimal ratio for 
performing a good display into the ratio of a reflective display and a transparency display exists by the displays for 
which it asks, such as whether a color display (color display) is performed or monochrome display is performed, it 
displays by indicating it a subject by reflective, or to display by indicating it a subject by transparency. 
[0042] That is, in order that the liquid crystal display according to claim 5 concerning this invention may solve the 
above-mentioned technical problem, in the liquid crystal display given in any 1 term of claims 1-4, the rate that the 
area of the reflective display to the area of the sum total of the above-mentioned reflective display and a transparency 
display occupies is characterized by being 30% or more and 90% or less. 

[0043] Moreover, it is desirable for the contents of a display not to be reversed by the reflective display from a 
viewpoint and transparency display of visibility. It is for the contrast ratio of a display with the reinforcement of an 
ambient light being large, and changing this, if a lighting environment changes or the contents of a display are reversed 
by the reflective display and the transparency display in a situation with difficult prediction of change of a lighting 
environment, and fluctuation of such a contrast ratio serves as the same phenomenon as a washout, and causes large 
aggravation of visibility from the point of visibility. 

[0044] Then, it is very important that a reflective display displays ****** coincidence when a transparency display 
is ******, and a reflective display displays a dark display on coincidence when a transparency display is a dark 
display, when securing visibility. 

[0045] For this reason, the liquid crystal display according to claim 6 concerning this invention is characterized by for 
a reflective display serving as ****** at coincidence, when the above-mentioned transparency display is ******^ and a 
reflective display serving as a dark display at coincidence, when the above-mentioned transparency display is a dark 
display in the liquid crystal display given in any 1 term of claims 1-5, in order to solve the above-mentioned technical 
problem. 

[0046] Moreover, in order that the liquid crystal display according to claim 7 concerning this invention may solve the 
above-mentioned technical problem, in the liquid crystal display given in any 1 term of claims 1-6, the above- 
mentioned liquid crystal layer is characterized by consisting of a liquid crystal constituent which comes to mix the 
coloring matter which has dichroism at liquid crystal. 

[0047] According to the above-mentioned configuration, when the above-mentioned liquid crystal layer consists of a 
hquid crystal constituent which comes to mix in liquid crystal the coloring matter which has dichroism, the amount of 
absorption of light can be rationalized by the reflective display and the transparency display. 
[0048] Moreover, it is also effective to use the method which uses a bireMngence and a rotatory-polarization 
phenomenon for a display by both the reflective display and the transparency display, using a polarizing plate as means 
of displaying for performing a good display. 

[0049] For this reason, the liquid crystal display according to claim 8 conceming this invention is characterized by 
arranging the polarizing plate among the substrates of the above-mentioned pair at the non-contact side side with the 
liquid crystal layer in one [ at least ] substrate in the liquid crystal display given in any 1 term of claims 1-7, in order to 
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solve the above-mentioned technical problem. 

[0050] According to the above-mentioned configuration, by the reflective display and the transparency display, a 
birefringence can be rationalized and a good display can be performed. In order to use a polarizing plate method for a 
reflective display and to secure sufficient display in a transparency display with the liquid crystal display of the claim 3 
above-mentioned publication at this time, it is required not only for a screen side but the incidence side of the light of a 
transparency display to have a polarizing plate. 

[0051] Moreover, in a reflective display, as for the variation of the phase contrast of the light from which the 
orientation change by the electrical potential difference of a liquid crystal layer is also himg down in the liquid crystal 
display of the claim 8 above-mentioned publication, it is desirable to set up so that it may be suitable for the light 
which goes and comes back to a liquid crystal layer, and to set up so that it may be suitable for the light which 
penetrates a liquid crystal layer in a transparency display, when changing a display. 

[0052] For this reason, the liquid crystal display according to claim 9 concerning this invention In order to solve the 
above-mentioned technical problem, in a liquid crystal display according to claim 8, it has an electrical-potential- 
difference impression means (for example, electrode) to impress an electrical potential difference to the above- 
mentioned Hquid crystal layer. This electrical-potential-difference impression means The phase contrast of the display 
light on the reflective means of the reflective display at the time of electrical-potential-difference impression It is 
characterized by impressing an electrical potential difference so that the phase contrast of the display light which 
serves as a difference among 90 degrees in general in the time of ****** and a dark display, and carries out outgoing 
radiation of the liquid crystal layer in a transparency display may serve as a difference among 180 degrees in general in 
the time of ****** and a dark display. 

[0053] In this case, as are shown in claim 10, and the above-mentioned liquid crystal layer is carrying out twist 
orientation between the substrates of the above-mentioned pair on the twist square of 60 degrees or more and 100 
degrees or less or it is shown in claim 1 1, as for the liquid crystal orientation in the above-mentioned liquid crystal 
layer, specifically, it is desirable that the above-mentioned liquid crystal layer is carrying out twist orientation between 
the substrates of the above-mentioned pair on the twist square of 0 times or more and 40 degrees or less. 
[0054] The above-mentioned liquid-crystal layer can use change of the polarization near the rotatory polarization 
according to a twist of the orientation of liquid crystal for a display in the liquid-crystal layer of a transparency display 
with constituting the above-mentioned liquid crystal display so that twist orientation may be carried out on the twist 
square of 60 degrees or more and 100 degrees or less, and it can use change of the polarization by control with the 
rotatory polarization and a retardation for a display in a reflective display between the substrates of the above- 
mentioned pair. 

[0055] Moreover, the above-mentioned liquid crystal layer can use both change of a retardation for a display also in the 
liquid crystal layer of a reflective display also in the liquid crystal layer of a transparency display between the 
substrates of the above-mentioned pair with constituting the above-mentioned liquid crystal display so that twist 
orientation may be carried out on the twist square of 0 times or more and 40 degrees or less. 
[0056] Moreover, in a liquid crystal display given in above-mentioned claims 1-6 and any 1 term of 8 or 9, even if 
orientation change of liquid crystal is only modification of bearing in a field parallel to a substrate, sufficient display is 
possible for it. 

[0057] Namely, the liquid crystal display according to claim 12 conceming this invention In a liquid crystal display 
given in claims 1-6 and any 1 term of 8 or 9 in order to solve the above-mentioned technical problem the above- 
mentioned liquid crystal display component It is characterized by displaying by changing the orientation condition of a 
hquid crystal layer among the above-mentioned reflective display and the transparency display by rotating a liquid 
crystal molecule in parallel to a substrate at least by one side. 

[0058] Furthermore, in this invention, the lovmess of the efficiency for light utilization of an in plane switching method 
is conquerable by using positively for a display the insufficiency of the liquid crystal orientation leading to the low 
light transmittance which is the technical problem of the conventional in plane switching method as a reflective 
display. 

[0059] That is, in order that the Uquid crystal display according to claim 13 conceming this invention may solve the 
above-mentioned technical problem, in the liquid crystal display according to claim 12, the above-mentioned Uquid 
crystal display component is characterized by equipping the above-mentioned liquid crystal layer with an electrical- 
potential-difference impression means to produce electric field in the field inboard of a substrate, among the above- 
mentioned reflective display and a transparency display corresponding to either. 

[0060] Moreover, although the orientation of a liquid crystal layer may be parallel orientation that to a display used, it 
may be perpendicular orientation as for which liquid crystal is carrying out orientation perpendicularly to the substrate. 
[ than before ] [ more ] 
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[0061] The liquid crystal display according to claim 14 concerning this invention In a liquid crystal display given in 
claims 1-9 and any 1 term of 12 or 13 in order to solve the above-mentioned technical problem one [ at least ] substrate 
among the substrates of the above-mentioned pair It is characterized by equipping the field at least corresponding to 
one side with the orientation fibn which has a perpendicular stacking tendency among the above-mentioned reflective 
display in the contact surface with the above-mentioned liquid crystal layer, and a transparency display. 
[0062] Thus, the above-mentioned substrate is equipped with the orientation fihn which has a perpendicular stacking 
tendency, and there is an advantage to which the contrast ratio of a display becomes good in being the perpendicular 
orientation as for which liquid crystal is carrying out orientation perpendicularly to the substrate, and moreover, when 
performing a good display to above-mentioned claims 1-9, and 12 or 13 in the liquid crystal display of a publication, it 
acts effectively. 

[0063] Moreover, the liquid crystal display according to claim 15 concerning this invention In a liquid crystal display 
given in any 1 term of claims 1-14 in order to solve the above-mentioned technical problem One [ at least ] substrate 
equips the field corresponding to a reflective display with an insulator layer at least among the above-mentioned 
reflective display and a transparency display among the substrates of a top Norikazu pair. This insulator layer The 
thickness is characterized by being formed so that the direction of the field corresponding to the above-mentioned 
reflective display may become thicker than the field corresponding to a transparency display. 

[0064] That is, the above-mentioned liquid crystal display has an insulator layer on one [ which pinches a liquid crystal 
layer / at least ] almost smooth substrate, this insulator layer is a field corresponding to a transparency display, it is 
formed so that thickness may become thin rather than the field corresponding to a reflective display, or the insulating 
layer is formed only in the field corresponding to a reflective display, and the insulator layer is not formed in the field 
corresponding to a transparency display. 

[0065] According to the above-mentioned configuration, the field used for the display in a liquid crystal layer can 
obtain easily the liquid crystal display (namely, liquid crystal display with which liquid crystal thickness differs by the 
reflective display and the transparency display) which has at least two kinds of different liquid crystal thickness. 
[0066] Moreover, the above-mentioned insulator layer can be impressed to a liquid crystal layer without loss of the 
electrical potential difference which drives a hquid crystal layer by forming the electrode for a display in the field 
where it not only acts as an adjustment means of liquid crystal thickness, but the above-mentioned insulator layer 
touches a liquid crystal layer in a reflective display. 

[0067] In this case, the film which has light reflex nature as a reflective means in the substrate by the side of the screen 
and the substrate by which opposite arrangement was carried out is formed. It is effective that the film which has this 
light reflex nature has concavo-convex structure as a mirror plane nature prevention means of the reflective display 
which does not spoil resolution, without spoiling the display engine performance of a transparency display. The above- 
mentioned insulator layer can form easily the fihn which has the above-mentioned light reflex nature which has 
concavo-convex structure by having the membranous concavo-convex structure of having the above-mentioned light 
reflex nature, and the same concavo-convex structure. 

[0068] Moreover, when performing color display using the Uquid crystal display of this invention, the design of not 
only a liquid crystal layer but a color filter layer important for coloring is important. According to examination of 
mvention-in-this-application persons, there are two kinds of main use gestalten of a transflective type liquid crystal 
display. 

[0069] By one usually mainly using a transparency display in use, and using a reflective display additionally Prevent 
the washout under the very strong lighting environment of an ambient light, and it compares with a luminescence mold 
display or the liquid crystal display of only a transparency display. It is the use gestalt which secures the large 
versatility of an usable lighting environment and which indicates it a subject by transparency. Another usually, in use, 
under the weak environment of lighting taking advantage of the property of reflective display that there is little power 
consumption By tuming on and using the hghting system called the so-called back light, it is the use gestalt which 
secures the large versatiUty of an usable environment like a previous use gestalt and which indicates it a subject by 
reflective. 

[0070] In a previous use gestalt (use gestalt which indicates it a subject by transparency), among the fields which 
constitute the viewing area of each pixel in one substrate among the substrates of the above-mentioned pair, at least, it 
excels in visibility by arranging the color filter which has transparency color to the field corresponding to a 
transparency display, and high resolution color display is possible and the liquid crystal display which can use both the 
reflected light and the transmitted light for a display can be offered. 

[0071] And especially the thing for which the color filter which has transparency color is arranged on a transparency 
display at least, and the color filter which arranges the color fiher arranged on the transparency display and the color 
filter which has the same lightness on a part of reflective display [ at least ] at a reflective display, not using a color 
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filter, or has the high transparency color of lightness rather than it is arranged on each pixel when performing color 
display in this way is effective. 

[0072] If the color filter of a transparency display is used for a reflective display as it is, when it will be because 
lightness runs short and a reflective display will also perform color display, this By arranging the color filter which 
establishes the field which does not use a color filter in a reflective display, or has the high transparency color of 
lightness rather than a transparency display in a reflective display It is because lightness is suppUable, color display 
becomes possible and a reflection factor required for a reflective display can be secured also to a reflective display. 
[0073] And in a reflective display, if it takes into consideration that display light passes a color filter twice, it is 
desirable to arrange the color filter which has the high transparency color of lightness rather than a transparency 
display on a reflective display. 

[0074] Moreover, in the use gestah which indicates it a subject by transparency, when considering as the configuration 
which has the field which does not prepare a color filter in a reflective display, a display voltage signal required for a 
transparency display is the signal for which it was suitable to the color display, and a display voltage signal required 
for a reflective display is the signal it was suitable to monochrome display in the example which is not used at all in a 
color filter to a reflective display. Therefore, although the rate which the pixel of each color contributes to lightness 
when considering as the configuration which does not prepare a color filter in a reflective display is proportional to the 
luminous transmittance of each color in a transparency display, since it becomes equal, when considering as the 
configuration which does not prepare a color filter in a reflective display, with a reflective display, it is desirable [ it is 
each color and ] in changing the area of the field which does not perform in the color display of a reflective display 
according to the luminous transmittance of each color of the color filter used for a transparency display. 
[0075] Namely, the liquid crystal display according to claim 16 concerning this invention In a liquid crystal display 
given in any 1 term of claims 1-15 in order to solve the above-mentioned technical problem To the field corresponding 
to a transparency display among the fields which constitute the viewing area of each pixel in one substrate among the 
substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a reflective display among the fields 
which the color filter which has transparency color is arranged, and constitute the above-mentioned viewing area It is 
characterized by arranging the color filter arranged on the field corresponding to the transparency display in the above- 
mentioned substrate, and the color filter which has the same lightness. 

[0076] Moreover, the liquid crystal display according to claim 17 concerning this invention In a liquid crystal display 
given in any 1 term of claims 1-15 in order to solve the above-mentioned technical problem To the field corresponding 
to a transparency display among the fields which constitute the viewing area of each pixel in one substrate among the 
substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a reflective display among the fields 
which the color filter which has transparency color is arranged, and constitute the above-mentioned viewing area It is 
characterized by arranging the color filter which has transparency color with lightness higher than the color filter 
arranged on the field corresponding to the transparency display in the above-mentioned substrate. 
[0077] Furthermore, the liquid crystal display according to claim 18 concerning this invention In a liquid crystal 
display given in any 1 term of claims 1-17 in order to solve the above-mentioned technical problem The inside of the 
field which constitutes the viewing area of each pixel in one substrate among the substrates of a top Norikazu pair, It is 
characterized by setting at least the area of the field which the color filter which has transparency color is arranged, and 
does not perform the color display of a reflective display according to the luminous transmittance of the transparency 
color of the above-mentioned color filter as the field corresponding to a transparency display. 
[0078] Moreover, it sets in the second use gestalt (use gestah which indicates it a subject by reflective). By arranging 
the color filter which has transparency color to the field corresponding to a reflective display at least among the fields 
which constitute the viewing area of each pixel in one substrate among the substrates of a top Norikazu pair It excels in 
visibility, and high resolution color display is possible, and the liquid crystal display which can use both the reflected 
light and the transmitted light for a display can be offered. 

[0079] And especially the thing for which the color filter which arranges at least the color filter which has transparency 
color on a reflective display, and performs a color display to each pixel, has the same saturation as the color filter 
arranged on the reflective display at a part of transparency display [ at least ] in a transparency display, not using a 
color filter, or has the high transparency color of saturation rather than it is arranged when performing color display in 
this way is effective. 

[0080] In the use gestalt which indicates it a subject by reflective, in a transparency display, when monochrome display 
is performed not using a color filter, since the permeability of light rises, it is possible to set up a transparency display 
still smaller. Thereby, the area of a reflective display can be secured more greatly and a better display can usually be 
obtained in the reflective display at the time of use. 

[0081] Moreover, in the use gestalt which indicates it a subject by reflective, the contribution to the Ughtness of 
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monochrome display of the transparency display in each pixel can be set up proper in consideration of luminous 
transmittance by changing the area of the field which does not perform the color display of a transparency display 
according to the luminous transmittance of each color of the color filter used for a reflective display. 
[0082] That is, the liquid crystal display according to claim 19 concerning this invention is characterized by arranging 
the color filter which has transparency color to the field corresponding to a reflective display at least among the fields 
which constitute the viewing area of each pixel in one substrate among the substrates of the above-mentioned pair in 
the liquid crystal display given in any 1 term of claims 1-15, in order to solve the above-mentioned technical problem. 
[0083] Moreover, the liquid crystal display according to claim 20 concerning this invention is characterized by setting 
up the area of the field which does not perform the color display of a transparency display according to the Ixmiinous 
transmittance of the transparency color of the above-mentioned color filter in the liquid crystal display according to 
claim 19, in order to solve the above-mentioned technical problem. 

[0084] Furthermore, the liquid crystal display according to claim 21 concerning this invention In a liquid crystal 
display given in any 1 term of claims 1-15 in order to solve the above-mentioned technical problem To the field 
corresponding to a reflective display among the fields which constitute the viewing area of each pixel in one substrate 
among the substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a transparency display 
among the fields which the color filter which has transparency color is arranged, and constitute the above-mentioned 
viewing area It is characterized by arranging the color filter arranged on the field corresponding to the reflective 
display in the above-mentioned substrate, and the color filter with which saturation has the transparency color more 
than an EQC. 

[0085] Moreover, since the above-mentioned liquid crystal display conceming this invention is equipped with the 
reflective display as mentioned above, it doubles and has the description of the low power in the conventional 
reflective mold liquid crystal display. However, continuing maintaining this at a lighting condition causes increase of 
power consumption using the big illumination light of power consumption. 

[0086] Then, in order that the liquid crystal display according to claim 22 conceming this invention may solve the 
above-mentioned technical problem, it has the lighting system which carries out incidence of the Ught to any 1 term of 
claims 1-21 from the tooth back of this Uquid crystal display component in the Uquid crystal display of a pubUcation at 
the above-mentioned liquid crystal display component, and is characterized by this lighting system serving as a screen 
brightness modification means to change the brightness of the screen. 

[0087] According to the above-mentioned configuration, coexistence with a low power and visibility can be aimed at 
by changing the brightness of the screen with a lighting system. 

[0088] Furthermore, in order that the liquid crystal display according to claim 23 conceming this invention may solve 
the above-mentioned technical problem, in the liquid crystal display according to claim 22, the above-mentioned 
lighting system is characterized by changing the brightness of the screen according to adaptation luminance, so that 
consciousness lightness may be set to 10 or more brils and less than 30 brils. 

[0089] The above-mentioned consciousness Ughtness is prescribed by adaptation luminance and the brightness of the 
screen. At this time, it is very desirable to change the brightness of the screen so that the above-mentioned 
consciousness lightness may be acquired by changing the reinforcement of lighting, putting out lights, or lighting 
according to the adaptation luminance fi^om which the above-mentioned lighting system changes with the contents of a 
display of a liquid crystal display and the visual environment of lighting etc., when aiming at coexistence with a low 
power and visibility. When the above-mentioned lighting system is especially controlled by press coordinate detection 
blocking force means, such as a touch panel, etc. from the Uquid crystal display component outside, the above- 
mentioned effectiveness will become much more remarkable. 

[0090] Moreover, low-power-ization can be attained, while according to the above-mentioned configuration being able 
to improve the visibility in the situation which the transparency display has mainly contributed to the display and being 
able to realize good visibility. 

[0091] Moreover, in the transflective type liquid crystal display conceming this invention, as compared with the 
reflective mold liquid crystal display using the so-called front light, use of press coordinate detection blocking force 
means, such as a touch panel, is easy, and there is a big advantage at this point. Therefore, it is effective to realize the 
display good at a transflective type using such a press coordinate detection blocking force means because of the small 
liquid crystal display of the power consumption of good input unit one apparatus. 

[0092] That is, the liquid crystal display according to claim 24 conceming this invention is characterized by providing 
a press coordinate detection blocking force means to detect the coordinate location pressed when it was arranged in 
piles and pressed by any 1 term of claims 1-23 in the Uquid crystal display of a publication at the screen, in order to 
solve the above-mentioned technical problem. 

[0093] Furthermore, since it is compatible in reduction of power consumption, and good visibility, it is effective to 
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change the brightness of the lighting system which influences the power consumption of a liquid crystal display 
according to this signal, and to change the brightness of the screen, since it is easily detected that the observer is using 
the display with the signal of this press coordinate detection blocking force means when such a press coordinate 
detection blocking force means is used, or to change liquid crystal orientation. 

[0094] Then, the liquid crystal display according to claim 25 concerning this invention In order to solve the above- 
mentioned technical problem, it sets to a liquid crystal display according to claim 22 or 23. It is characterized by 
providing a press coordinate detection blocking force means to detect the coordinate location pressed when it was 
arranged in piles and pressed by the screen, interlocking with [ output signal / of the above-mentioned press coordinate 
detection blocking force means ] the above-mentioned lighting system, and changing the brightness of the screen. 
[0095] Moreover, the liquid crystal display according to claim 26 concerning this invention In order to solve the above- 
mentioned technical problem, it sets to a liquid crystal display according to claim 1 or 2. A press coordinate detection 
blocking force means to detect the coordinate location pressed when it was arranged in piles and pressed by the screen 
is provided. The above-mentioned orientation device It is characterized by for the output signal of the above-mentioned 
press coordinate detection blocking force means being interlocked with, and changing the orientation condition of the 
liquid crystal layer at least in one side among the above-mentioned reflective display and a transparency display. 
[0096] Moreover, when the above-mentioned liquid crystal display concerning this invention is equipped with both the 
above-mentioned press coordinate detection blocking force means and a polarizing plate, the above-mentioned press 
coordinate detection blocking force means and a polarizing plate are arranged in order of a polarizing plate, a press 
coordinate detection blocking force means, and a liquid crystal display component. 

[0097] Namely, the liquid crystal display according to claim 27 conceming this invention In a liquid crystal display 
given in any 1 term of claims 1-26 in order to solve the above-mentioned technical problem The press coordinate 
detection blocking force means and polarizing plate which detect the coordinate location pressed when it was arranged 
in piles and pressed by the screen are provided, and it is characterized by arranging the above-mentioned polarizing 
plate, the press coordinate detection blocking force means, and the liquid crystal display component at this order. 
[0098] By arranging the above-mentioned polarizing plate, a press coordinate detection blocking force means, and a 
hquid crystal display component in this way, absorption by the polarizing plate can also absorb the unnecessary 
reflected light by the press coordinate detection blocking force means, and can reduce this unnecessary reflected light. 
Therefore, according to the above-mentioned configuration, the visibility of the liquid crystal display conceming this 
invention can be improved. 
[0099] 

[Embodiment of the Invention] The liquid crystal display by this invention is characterized by the ability of the liquid 
crystal orientation of a reflective display, and the hquid crystal orientation of a transparency display to take the 
condition of differing at this time of day. Here, liquid crystal orientation shall show not only average orientation 
bearing of the liquid crystal molecule in a point with a liquid crystal layer but the coordinate dependency of average 
orientation bearing to the coordinate taken in the direction of a normal of the layer of a layer-like hquid crystal layer. 
So, this invention classifies and explains greatly the orientation device in which it is used for this approach at the 
approach list which realizes liquid crystal orientation which is different by the reflective display and the transparency 
display to three kinds. 

[0100] The 1st approach is an approach of changing the liquid crystal orientation of a reflective display, and the liquid 
crystal orientation of a transparency display, by using the orientation device produced so that conditions with a liquid 
crystal layer might differ by the transparency display and the reflective display. 

[0101] Specifically as the 1st approach of the above, it is (1). The approach and (2) using the orientation device which 
carries out twist orientation so that it may have the twist angle fi-om which liquid crystal orientation completely differs 
by the transparency display and the reflective display The approach using the orientation device in which the tilt angle 
to the substrate of liquid crystal orientation is made to change greafly etc. is mentioned. Moreover, in the 1st approach 
of the above, it is (3). The approach of arranging a liquid crystal ingredient which is different by the transparency 
display and the reflective display, (4) How (by the transparency display and the reflective display in this case) to 
change a transparency display and a reflective display in the class and concentration of the coloring matter mixed in 
liquid crystal ingredient The liquid crystal display which it is included that the same liquid crystal ingredient may be 
used etc. and applied to this invention possesses the device made when realizing such an approach as an orientation 
device of this invention. Moreover, the orientation devices in which it is used for this approach at the approach list of 
the above 1st are these (1). - (4) An approach may be combined and the orientation device in which it is used for this 
approach at these approach lists can realize liquid crystal orientation which is different by the reflective display and the 
transparency display. 

[0102] The 2nd approach is an approach (namely, the approach as the contents revmting means of a display that the 
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orientation device in which Hquid crystal orientation is changed by the transparency display and the reflective display 
is the same) of changing liquid crystal orientation by the transparency display and the reflective display with the 
contents rewriting means of a display which rewrites the contents of a display in connection with the passage of time. 
The existing rewriting means of a display can be used as a contents rewriting means of a display used when adopting 
this approach. 

[0103] Specifically as the 2nd approach of the above, it is (5). The approach of changing the approach (i.e., the 
electrical potential difference itself used as a contents rewriting means of a display) of rewriting liquid crystal 
orientation by the transparency display and the reflective display by using an electrode which is different by the 
transparency display and the reflective display as an orientation device etc. is employable. Moreover, it is (6) as the 
2nd approach of the above. Although the electrode is the same, the approach of changing the electrical potential 
difference substantially impressed to liquid crystal orientation may be used. Above (6) When adopting an approach, the 
liquid crystal orientation of a transparency display and the liquid crystal orientation of a reflective display which are 
driven with a common electrode may be changed by arranging the insulator (for example, insulator layer) of thickness 
which is different by the reflective display and the transparency display between a liquid crystal layer and the electrode 
which drives it. Moreover, (7) The approach of changing the direction of electric field by the transparency display and 
the reflective display may be used. For example, it is arranged in parallel with one side of the substrate which pinches a 
Uquid crystal layer, and when displaying on a liquid crystal layer by the electrode group which gives respectively 
different potential by changing the direction of liquid crystal orientation within a liquid crystal stratification plane, 
since liquid crystal orientation differs greatly, the field where these liquid crystal orientation differs may be 
respectively used for a reflective display and a transparency display inter-electrode and on an electrode. Furthermore, 
the approach of giving respectively different potential to the liquid crystal layer which carried out orientation 
perpendicularly to the substrate by the same electrode group may be adopted. When adopting the 2nd approach of the 
above, an electrode, insulators, or such combination are equivalent to the orientation device of this invention, and the 
obtained liquid crystal display which was used when realizing the above-mentioned approach has become a tiling 
possessing these orientation devices, for example. 

[0104] The 3rd approach is the approach of changing the thickness of the Hquid-crystal layer which is the element 
which determines an optical property although the hquid-crystal orientation itself is not greatly different by the 
reflective display and the transparency display, and the insulator layer formed in thickness which is different by for 
example, the reflective display and the transparency display, the substrate which were formed in the thickness or the 
configuration in which a reflective display differs from a transparency display are used for implementation of this 
approach as the above-mentioned orientation device. 

[0105] When adopting the 3rd approach of the above, the liquid crystal orientation twisted uniformly may be used for 
Uquid crystal orientation like TN method used with the liquid crystal display which uses two polarizing plates. In this 
case, orientation of the liquid crystal orientation is carried out in parallel to a substrate between the substrates which 
pinch a liquid crystal layer, and twist orientation of that direction of orientation is carried out, changing a direction in a 
substrate flat surface according to the distance fi-om one substrate. If this liquid crystal orientation is changed and 
Uquid crystal thickness is used for a reflective display and a transparency display for it, since an optical property 
changes with liquid crystal thickness, a good display is realizable by both the reflective display and the transparency 
display. 

[0106] Moreover, also in GH method, since there is the same effectiveness as the case where coloring matter 
concentration is substantially changed by change of liquid crystal thickness, even if the liquid crystal orientation itself 
is almost the same at a reflective display and a transparency display, it can realize a good display to each of a reflective 
display and a transparency display. 

[0107] As mentioned above, although the orientation device in which it is used for this approach at the approach Ust 
which realizes liquid crystal orientation which is different by the reflective display and the transparency display is 
roughly classified into three kinds, the liquid crystal display method used in the Uquid crystal display concerning this 
invention realized according to these approaches and orientation devices is not limited especially that what is necessary 
is just to choose orientation change of liquid crystal from the method group used for a display suitably. Specifically as 
the above-mentioned liquid crystal display method used in this invention, various modes, such as for example, TN 
method which is the mode in which the nematic phase of a liquid crystal constituent is used for a display, a STN 
method, pneumatic bistability mode, perpendicular orientation mode, hybrid orientation mode, and ECB (electrically 
controlled biriefiingence; electric-field control birefiingence) mode, can be used. Moreover, it can use as the above- 
mentioned liquid crystal display method with which for example, the polymer dispersed liquid crystal mode which is 
the mode in which dispersion is used, a dynamic scattering method, etc. are used in this invention. Furthermore, it is 
available as the above-mentioned liquid crystal display method with which the surface passivation strong dielectric 
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liquid crystal display method using a ferroelectric liquid crystal constituent and the non-threshold switching 
antiferroelectric liquid crystal display method which used antiferroelectricity liquid crystal are also used in this 
invention in order to use orientation change for a display. 

[0108] Moreover, when adopting the 3rd approach of the above, the above-mentioned Hquid crystal display method 
used in this invention may be a method using the modulation of optical activity like TN method, may be a method 
using the modulation of a retardation like ECB mode, and may be a method with which the rate of the absorption of 
light (absorbance) is modulated like GH method. When adopting the 3rd approach of the above, including these 
methods, liquid crystal thickness is a method used as the main determinants of an optical property, and setting up liquid 
crystal thickness thickly by the transparency display, and setting up liquid crystal thickness thinly by the reflective 
display can adopt all the methods that have the effectiveness of good display property implementation. 
[0109] The substrate of a pair with which the orientation means was given to the front face on which a liquid crystal 
display counters as mentioned above in this invention, It is the liquid crystal display equipped with the liquid crystal 
display component which has the liquid crystal layer pinched between the substrates of this pair. It is arbitrary and the 
orientation device for making coincidence take at least two kinds of different orientation conditions is provided to a 
different field used for the display in the above-mentioned liquid crystal layer. A reflective means is allotted to at least 
one field among the fields which show a different orientation condition in the above-mentioned liquid crystal layer. 
The account of a top And the reflective display to which the field which shows a different orientation condition 
performs a reflective display. By being used for the transparency display which performs a transparency display, the 
permeability or reflection factor based on magnitude of the amount of modulations of the optical physical quantity 
according to the orientation condition of a liquid crystal layer can be obtained, there is no parallax, and a high contrast 
ratio can be reahzed. Consequently, while it is possible to raise the visibility in the case of being dark in a perimeter, 
good visibility can be acquired even when an ambient light is strong. 

[0110] Moreover, when extent of the amount of modulations of each optical physical quantity, such as the amount of 
absorption of light and phase contrast by the optical anisotropy, is independently changed by the reflective display and 
the transparency display, Even when the direction of orientation of the liquid crystal by impression of an electrical 
potential difference is almost the same in the whole field for using for the display of a liquid crystal layer, in the field 
in which the liquid crystal thickness of a liquid crystal layer differs Since it has substantially the same operation as the 
case where the direction of orientation of a liquid crystal layer is changed in this field, the liquid crystal display 
concerning this invention It is the liquid crystal display equipped with the liquid crystal display component which has 
the liquid crystal layer pinched between the substrate of a pair with which the orientation means was given to the front 
face which counters, and the substrate of this pair. While each field where the field used for the display in the above- 
mentioned liquid crystal layer consists of a field which has at least two kinds of different liquid crystal thickness, and 
the above-mentioned liquid crystal thickness differs is used for the reflective display and the transparency display At 
least, a reflective means is allotted to a reflective display and the liquid crystal thickness of the above-mentioned 
reflective display is good for it also as a configuration set up smaller than a transparency display. 
[0111] Also in the above-mentioned configuration, the permeability or reflection factor based on magnitude of the 
amount of modulations of the optical physical quantity in a field which is different in liquid crystal thickness can be 
obtained, and this becomes possible to set up an optical parameter independently by the transparency display and the 
reflective display. Therefore, according to the above-mentioned configuration, there is no parallax, a high contrast ratio 
can be realized, and while it is possible to raise the visibility in the case of being dark in a perimeter, good visibility 
can be acquired even when an ambient light is strong. 

[0112] Hereafter, the gestalt 1 of operation and the gestalt 2 of operation mainly explain especially the Hquid crystal 
display that performs a good transparency display in a good reflective display list by changing liquid crystal thickness 
by the reflective display and the transparency display. 

[0113] [Gestalt 1 of operation] The gestalt of this operation mainly explains below the Uquid crystal display which 
used GH method with reference to drawing 1 . 

[01 14] Drawings is the important section sectional view of the liquid crystal display concerning the gestalt 1 of this 
operation. This liquid crystal display is equipped with the back light 13 (lighting system) as a background lighting 
means if needed while it is equipped with a liquid crystal cell 100 (hquid crystal display component), as shown in 
drawing 1 . These liquid crystal cells 100 and a back Ught 13 are arranged in order of the liquid crystal cell 100 and the 
back light 13 from the observer (user) side. 

[01 15] The electrode substrate 101 (the 1st substrate) with which the liquid crystal layer 1 equipped with the 
orientation film 2 the side (interface on the 1st substrate which touches the liquid crystal layer 1) which touches this 
liquid crystal layer 1 as a liquid crystal cell 100 was shown in drawing 1 , It has the configuration pinched by the 
electrode substrate 102 (the 2nd substrate) which equipped with the orientation fihn 3 the side (interface on the 2nd 
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substrate which touches the hquid crystal layer 1) which touches the liquid crystal layer 1. 

[0116] The electrode 6 (electrical-potential-difference impression means) for impressing an electrical potential 

difference to the liquid crystal layer 1 is formed on the substrate 4 which turns into the above-mentioned electrode 

substrate 101 from the glass substrate which has translucency, and the orientation film 2 (orientation device) with 

which rubbing processing was performed is formed so that this electrode 6 may be covered. 

[0117] On the other hand, the electrode 7 (electrical-potential-difference impression means) as a counterelectrode 

which coimters an electrode 6 is formed through the insulator layer 1 1 at the above-mentioned electrode substrate 102 

which countered the above-mentioned electrode substrate 101 and was formed on both sides of the liquid crystal layer 

1 on the substrate 5 which has translucency in the hquid crystal layer 1 that an electrical potential difference should be 

impressed. 

[0118] The above-mentioned insulator layer 1 1 is formed in the field corresponding to the field used for the display in 
the above-mentioned liquid crystal layer 1 so that it may have partially different thickness, so that the field used for the 
display in the above-mentioned liquid crystal layer 1 may have at least two kinds (the gestalt of this operation two 
kinds) of different hquid crystal thickness. In more detail, the above-mentioned insulator layer 1 1 is a field 
corresponding to the transparency display 10, and it is formed so that thickness may become thin rather than the field 
corresponding to the reflective display 9. 

[0119] The wrap reflective film 8 (reflective means) is formed in the field corresponding to the reflective display 9 in 
the above-mentioned electrode substrate 102 in the above-mentioned electrode 7, and fiirther, the orientation film 3 
(orientation device) with which rubbing processing was performed is formed in it so that the reflective fihn 8 may be 
covered in these electrode 7 list. 

[0120] Here, an electrode 6-7 is a transparent electrode formed of ITO (indium tin oxide). Moreover, a display is 
controlled by the electrical potential difference which the electrical potential difference for making the liquid crystal 
layer 1 produce electric field was impressed to the electrode 6-7, and was based on the contents of a display being 

impressed. 

[0121] Moreover, the reflective film 8 has light reflex nature, for example, is produced by metals, such as aluminum 
and silver, the dielectric multilayer reflecting mirror, etc. When the reflective film 8 is produced with a conductor, this 
reflective fihn 8 may be holding an additional post of the fimction as an electrode instead of an electrode 7. That is, the 
reflective film 8 may be a reflective pixel electrode which serves both as the liquid crystal drive electrode which drives 
the liquid crystal layer 1, and a reflective means. Furthermore, the above-mentioned reflective film 8 may be color 
reflective fihn which reflects the light of the wavelength band suitably chosen from the light. 
[0122] In addition, the quality of the material, the formation approach, etc. of each part material which constitute the 
above-mentioned electrode substrate 101-102 are not necessarily limited to the above-mentioned pubHcation, and a 
well-known ingredient and the approach in ordinary use can be conventionally used for them. Moreover, the 
configuration of the above-mentioned liquid crystal display is not limited to the above-mentioned configuration, either, 
and you may have directly the configuration with which an electrical potential difference is impressed to the electrode 
6-7 corresponding to the reflective display 9 and the transparency display 10 from the exterior of a liquid crystal cell 
100 with the signal from the touch panel (press coordinate detection blocking force means) explained with the gestalt 
of operation mentioned later. Moreover, you may have the configuration in which active components, such as a TFT 
component and MIM, are prepared as a switching element. 

[0123] As the above-mentioned electrode substrate 101-102 is shown in drawing 1 , the liquid crystal layer 1 is formed 
by carrying out opposite arrangement so that the orientation fihn 2-3 may counter, being stuck using an enclosure 
sealing compound etc., and introducing a liquid crystal constituent into the opening. 

[0124] Moreover, a back light 13 is seen from an observer (user), and is arranged at the tooth-back, i.e., electrode 
substrate 102 rear face, side of the above-mentioned liquid crystal cell 100. This back light 13 is mainly constituted by 
Ught source 13a and transparent material 13b. Light source 13a is arranged along the side face of for example, 
transparent material 13b, and, thereby, transparent material 13b carries out outgoing radiation of the light which made 
the side face by the side of light source 13a arrangement plane of incidence, and carried out incidence from light source 
13a to the liquid crystal cell 100 which is an illuminated object. In addition, tiie existing lighting system can be used as 
the above-mentioned back Ught 13. 

[0125] In the liquid crystal display which has the above-mentioned configuration, it displays on the screen from a 
substrate 4, i.e., observer, side by the reflective display 9 in which the reflective film 8 was formed by controlling by 
change of liquid crystal orientation the reflectivity of the ambient light which carries out incidence. Moreover, in the 
transparency display 10 in which the reflective fihn 8 is not formed, it displays on the screen from a substrate 's side by 
controlling by change of liquid crystal orientation the transmitted light reinforcement of the Ught which carries out 
incidence. In this case, the illumination light by the back light 13 installed in liquid crystal cell 100 tooth back may be 
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used if needed. 

[0126] The above-mentioned liquid crystal display shown in drawing 1 is produced by liquid crystal thickness which is 
different by the reflective display 9 and the transparency display 10 as mentioned above. Thereby, the above- 
mentioned liquid crystal display has liquid crystal orientation which is substantially different by the reflective display 9 
and the transparency display 10. 

[0127] Here, the configuration of the liquid crystal display for obtaining liquid crystal thickness which is different by 
the reflective display 9 and the transparency display 10 is explained below. 

[0128] What is necessary is just to form so that it may have thickness which is different by the reflective display 9 and 
the transparency display 10 in an insulator layer 1 1 as shown in drawing 1 in order to obtain liquid crystal thickness 
which is different by the reflective display 9 and the transparency display 10. 

[0129] in addition, the substrate (namely, the above-mentioned electrode substrate 101-102) with which the 
configuration for changing liquid crystal thickness by the reflective display 9 and the transparency display 10 is 
pinching liquid crystal ~ at least — either — even having — what is necessary is just to be 

[0130] Therefore, the above-mentioned insulator layer 1 1 may be allotted not on the substrate 5 but on the substrate 4. 
However, even if it is such a case, the reflective film 8 is formed on the substrate 5 by the side of the electrode 
substrate 102 (namely, pinching the liquid crystal layer 1 with a screen side (electrode substrate 101 side) opposite 

side). 

[0131] In addition, although considered as the configuration to which liquid crystal thickness is changed by the 
reflective display 9 and the transparency display 10 by changing the thickness of an insulator layer 1 1 in the liquid 
crystal display shown in drawingj in the field corresponding to the reflective display 9 in an insulator layer 11, and the 
field corresponding to the transparency display 10 It is good also as a configuration to which liquid crystal thickness is 
changed by the reflective display 9 and the transparency display 10 by forming a substrate 4 or substrate 5 itself in the 
same configuration as the insulator layer 1 1 shown in drawing 1 . 

[0132] In moreover, the field corresponding to the reflective display 9 in an insulator layer 1 1 and the field 
corresponding to the transparency display 10 When changing the thickness, as shown in drawing 1 , the insulator layer 
1 1 of the field corresponding to the transparency display 10 It is good also as a configuration by which you may form 
so that it may become thinner than the thickness of the insulator layer 1 1 of the field corresponding to the reflective 
display 9, or the insulator layer 1 1 is formed in the field corresponding to the reflective display 9, and the insulator 
layer 1 1 is not formed in the field corresponding to the transparency display 10. 

[0133] Furthermore, in order to maintain the liquid crystal thickness of the liquid crystal layer 1 in the reflective 
display 9 and the transparency display 10 at a predetermined value, a spacer (not shown) may be arranged on the liquid 
crystal layer 1, and liquid crystal thickness may be maintained at the predetermined value by other technique. For 
example, when arranging a spherical spacer on the liquid crystal layer 1, the Uquid crystal thickness in the reflective 
display 9 with thin liquid crystal thickness tums into thickness almost equal to the diameter of this spacer. 
[0134] As mentioned above, the substrate pair 1 prepared as mentioned above, i.e., the liquid crystal layer pinched by 
the above-mentioned electrode substrate 101-102, consists of a liquid crystal constituent. While use the liquid crystal 
constituent which made dichroism coloring matter 12 mix in liquid crystal, making the liquid crystal layer 1 produce 
electric field and controlling [ as a liquid crystal display method by this liquid crystal layer 1, ] liquid crystal 
orientation to be shown in drawingj, , for example, the direction of orientation of dichroism coloring matter 12 can be 
changed to coincidence, and GH method which displays using change of the absorption coefficient by dichroism can 
be used. 

[0135] Next, a display principle in case the liquid crystal thickness in the reflective display 9 differs fi-om the liquid 
crystal thickness in the transparency display 10 is explained to actuation of the liquid crystal layer 1 by GH method, 
and a Hst below with reference to drawing 1 . 

[0136] When displaying using tiie liquid crystal display shown in drawing 1 , as an arrow head shows, it displays at the 
transparency display 10 by passing the liquid crystal layer 1 only at once, carrying out outgoing radiation of the light 
fi^om back light 13 grade and liquid crystal layer 1 back from the screen, and making it into display light. As for the 
dichroism coloring matter 12 mixed into the liquid crystal constituent arranged on the liquid crystal layer 1, the rate of 
the absorption of light changes with liquid crystal orientation at this time, for this reason, as shown in transparency 
display 10a, while liquid crystal is carrying out orientation (parallel orientation is called hereafter) of the transparency 
display 10 in parallel to the screen (electrode substrate 101) As it becomes a dark display since the dichroism coloring 
niatter 12 in this part absorbs strongly the light which passes the liquid crystal layer 1, and shown in transparency 
display 10b While liquid crystal is carrying out orientation (perpendicular orientation is called hereafter) 
perpendicularly to the screen (electrode substrate 101), since the absorption of light by dichroism coloring matter 12 is 
weak, it becomes ****** and a display becomes possible. 
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[0137] On the other hand, in the reflective display 9, the Hght which carried out incidence to the screen from the 
observer side is used for a display. That is, as an arrow head shows, after the light which carried out incidence to the 
screen passes the liquid crystal layer 1, it is reflected by the reflective fihn 8, and it passes the liquid crystal layer 1 
again, it carries out outgoing radiation from the screen, and it turns into display light. As the reflective display 9 is 
shown in reflective display 9a at this time, while liquid crystal is carrying out parallel orientation, as it becomes a dark 
display since the dichroism coloring matter 12 in this part absorbs light strongly and is shown in reflective display 9b, 
while liquid crystal is carrying out perpendicular orientation, since the absorption of light by dichroism coloring matter 
12 is weak, it becomes ****** and a display becomes possible. 

[0138] Therefore, ****** and a dark display are attained by giving the potential difference between an electrode 6 and 
an electrode 7, and controlling liquid crystal orientation. In addition, when especially the initial orientation condition of 
liquid crystal is not limited and an electrical potential difference is not impressed [ for example, ] in this case, parallel 
orientation may be carried out, you may be twisting further, and conversely, when not impressing an electrical 
potential difference, perpendicular orientation may be carried out. In the case of the former, a dielectric constant 
anisotropy can use forward liquid crystal for liquid crystal (namely, when the liquid crystal orientation when not 
impressing an electrical potential difference is parallel orientation or it is twisting further). On the other hand, in the 
case of the latter, as liquid crystal, a dielectric constant anisotropy can use negative liquid crystal (namely, when the 
liquid crystal orientation when not impressing an electrical potential difference is perpendicular orientation). Thus, 
although especially the initial orientation condition of Hquid crystal is not limited, it needs to adjust the thickness of an 
insulator layer 1 1 so that the liquid crystal thickness suitable for the gestalt of the liquid crystal orientation to be used 
may be obtained. 

[0139] Moreover, as shown in drawing 1 , in order to produce the liquid crystal layer 1 easily, it is desirable to have the 
structure which the liquid crystal layer 1 opened for free passage over the reflective display 9 and the transparency 
display 10, or two or more display pixels like the usual liquid crystal display. 

[0140] Thus, even if it is the case where the Hquid crystal layer 1 is open for free passage between the reflective 
display 9 and the transparency display 10 Distance when liquid crystal thickness differs by the transparency display 10 
and the reflective display 9, while display light and the becoming light finally pass the liquid crystal layer 1 It becomes 
possible to set up almost similarly in the distance in which this light passes the liquid crystal layer 1 only at once in the 
transparency display 10, and the distance in which this light goes and comes back to the liquid crystal layer 1 in the 
reflective display 9. 

[0141] For this reason, while the reflective lightness of the reflective display 9 and the transparency lightness of the 
transparency display 10 can set up almost to the same extent, the contrast ratio in the reflective display 9 and the 
contrast ratio in the transparency display 10 can be set up almost to the same extent. If it puts in another way, in GH 
method using the absorption of light by dichroism coloring matter 12, changing liquid crystal thickness by the 
reflective display 9 and the transparency display 10 Since there is the same effectiveness as the case where coloring 
matter concentration is changed, substantially, by changing liquid crystal thickness by the transparency display 10 and 
the reflective display 9 Mixing concentration of the dichroism coloring matter 12 suitable for the reflective display 9 to 
a liquid crystal constituent and mixing concentration of the dichroism coloring matter 12 suitable for the transparency 
display 10 can be made almost equal. Therefore, the reflective display 9 and the transparency display 10 can realize a 
good display to coincidence by the liquid crystal layer 1 which the reflective display 9 and the transparency display 10 
are opening for free passage. That is, by the reflective display 9 and the transparency display 10, a display contrast 
ratio is comparable and the lightness of ****** also becomes comparable. 

[0142] In addition, the lightness in this case shall show the rate observed by the observer as a display light in the 
reflective display 9 or the transparency display 10 among the light which carries out incidence to the liquid crystal 
layer 1, and a contrast ratio shall ** and define the lightness of ****** by lightness of a dark display. 
[0143] Moreover, when the contrast ratio suitable for a reflective display is generally compared with the contrast ratio 
suitable for a transparency display, it is required that the contrast ratio suitable for a transparency display should be 
higher than the contrast ratio suitable for a reflective display. Therefore, in order to fill this demand, it is more effective 
rather than setting up equally the contrast ratio in the reflective display 9, and the contrast ratio in the transparency 
display 10 the liquid crystal thickness in the transparency display 10 is set up more thickly than the liquid crystal 
thickness in the reflective display 9, and the contrast ratio in the transparency display 10 exceeds the contrast ratio in 
the reflective display 9, when performing a good display. 

[0144] Although a concrete example and the example of a comparison are hereafter given and explained with reference 
to drawing j. - drawing 3 about the liquid crystal display conceming the gestah of this operation based on the display 
principle mentioned above, the liquid crystal display conceming the gestalt of this operation is not limited at all by the 
following examples. 
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[0145] [Example 1] By this example, by liquid crystal's carrying out orientation almost perpendicularly to a screen 
normal, while not impressing the electrical potential difference to the liquid crystal layer 1, and impressing an electrical 
potential difference to the liquid crystal layer 1, liquid crystal inclines to the screen and the liquid crystal display with 
which the dielectric constant anisotropy which carries out orientation uses the liquid crystal layer 1 of GH method 
using negative liquid crystal for a display is explained. First, the manufacture approach of this liquid crystal display is 
explained below. 

[0146] first, it was alike on the transparent substrate 4, and 140nm of ITO(s) was formed by sputtering, and the 
electrode 6 (transparent electrode) of a predetermined pattern was produced by carrying out etching processing using 
photolithography. In addition, the glass substrate was used as the above-mentioned substrate 4. 
[0147] Next, the orientation film 2 was formed on the electrode 6 forming face in this substrate 4 by arranging the 
perpendicular orientation film by offset printing, and calcinating this in 200-degree C oven fiirther. Then, orientation 
processing was performed to the orientation film 2 by rubbing, and the electrode substrate 101 as an observer side 
substrate was produced. 

[0148] Here, the perpendicular orientation fihn has the property to which normal bearing of a film surface is made to 
carry out orientation of the Hquid crystal, and has fiirther the property to which abundance extent incHnation 
orientation of the liquid crystal orientation is carried out [ the ] fi-om a normal by orientation processing of rubbing etc. 
The liquid crystal orientation after electrical-potential-difference impression inclines still more greatly toward the 
above-mentioned orientation processing direction for this inclination. 

[0149] On the other hand, the sensitization resin which has insulation was applied with the spin coat on the substrate 5, 
sensitization resin did not remain in the transparency display 10 by the mask exposure of ultraviolet radiation fiirther, 
but in the reflective display 9, pattern formation of the insulator layer 1 1 was carried out so that it might be formed at 
the thickness this whose sensitization resin is 3 micrometers. At this time, the electrode 7 formed at a back process 
formed the pattern edge part of an insulator layer 1 1 in the level difference configuration gently-sloping enough so that 
plasmotomy might not be carried out by the level difference of this insulator layer 1 1. In addition, the substrate 4 and 
the same transparent glass substrate were used for the above-mentioned substrate 5. 

[0150] Furthermore, 140nm of ITO(s) was formed by sputtering on the insulator layer 1 1 forming face in this substrate 
5, and 200nm of aluminum which functions as an electrode of light reflex nature was fiirther formed by sputtering on 
it. Subsequently, patterning of the obtained aluminum film was carried out by photolithography and dry etching so that 
this aluminum film might remain only in the reflective display 9 (namely, part which made sensitization resin remain 
in case patteming of the sensitization resin was carried out that an insulator layer 1 1 should be formed), and the 
reflective film 8 was formed. And the electrode 7 (transparent electrode) of a predetermined pattern was fiirther 
produced by carrying out etching processing of the lower layer ITO film of this reflective film 8 using 
photolithography. 

[0151] Next, the orientation film 3 was formed by the same approach as the orientation fihn 2 of the above-mentioned 
electrode substrate 101 which is an observer side substrate on the above-mentioned electrode 7 in this substrate 5, and 
the reflective film 8 forming face. Then, orientation processing was performed to the above-mentioned orientation film 
3 by rubbing, and the electrode substrate 102 was produced. 

[0152] Among the electrode substrates 101-102 produced as mentioned above, around one electrode substrate, the seal 
resin (not shovra) as an enclosure sealing compound was arranged, on the orientation film forming face in the electrode 
substrate of another side, as a spherical plastic spacer with a diameter of 4.5 micrometers was sprinkled and it was 
shown in drawin gj. , the electrode surface was made to counter, seal resin was hardened under pressurization, and the 
liquid crystal cell for Uquid crystal impregnation was produced. When the thickness (namely, thickness of the liquid 
crystal layer 1) of the opening for liquid crystal impregnation in the reflective display 9 and the transparency display 10 
of a liquid crystal cell for this liquid crystal impregnation was measured by measurement of a reflected light spectrum, 
in the reflective display 9, it was 7.5 micrometers at 4.5 micrometers and the transparency display 10. 
[0153] Furthermore, when the dielectric constant anisotropy introduced into the liquid crystal cell for the above- 
mentioned liquid crystal impregnation the liquid crystal constituent which comes to mix dichroism coloring matter 12 
in negative liquid crystal, the concentration of dichroism coloring matter 12 was adjusted to concentration from which 
sufficient contrast ratio is obtained by the reflective display 9 and the transparency display 10. Furthermore, the chiral 
additive which gives a twist to the orientation of liquid crystal was added to the above-mentioned liquid crystal 
constituent, and with the orientation processing performed to the orientation film 2-3, by the reflective display 9 and 
the transparency display 10 in an electrical-potential-difference impression condition which are used for a dark display, 
the twist of the liquid crystal orientation between the electrode substrates 1 0 1 . 1 02 of the upper and lower sides of the 
liquid crystal layer 1 set it as it so that it might become the same. Furthermore, the liquid crystal constituent was 
introduced into the liquid crystal cell for the above-mentioned liquid crystal impregnation by the vacuum pouring-in 
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method, and the Hquid crystal display was produced. 

[0154] When the electrical potential difference was impressed to the liquid crystal layer 1, measuring the reflection 
factor of the reflective display 9 in the obtained liquid crystal display, and the permeability of the transparency display 
10 under a microscope, the display property shown in drawing 2 was acquired. The electrical potential difference 
impressed to the liquid crystal layer 1 is a square wave currently inverted every 17msec, in drawin g 2 , an axis of 
abscissa shows the actual value of applied voltage, and an axis of ordinate shows lightness (a reflection factor or 
permeability). Moreover, in this drawing, a curve 1 1 1 shows the electrical-potential-difference dependency of the 
reflection factor of the reflective display 9, and a curve 112 shows the electrical-potential-difference dependency of the 
permeability of the transparency display 10. 

[0155] As shown in a curve 1 1 1 and a curve 1 12, in the above-mentioned liquid crystal display, the lightness (a 
reflection factor or permeability) in the reflective display 9 and the transparency display 10 is both falling with 
impression of an electrical potential difference. Moreover, when applied voltage was 1.8V, the reflection factor of the 
reflective display 9 was 55%, the permeability of the transparency display 10 was 52%, and when applied voltage was 
5V, the permeability of the transparency display 10 of the reflection factor of the reflective display 9 was 10% 1 1%. 
[0156] That is, according to the above-mentioned liquid crystal display, while the high value to which the lightness of 
****** both exceeds 50% also to the transparency display 10 is shown also to the reflective display 9, a contrast ratio 
is about 5, and the display excellent in visibility was able to be reahzed. 

[0157] [Example 1 of a comparison] Here, the example of a comparison of the above-mentioned example 1 is shown. 
In this example 1 of a comparison, the liquid crystal display for a comparison was produced according to the 
manufacture approach of the liquid crystal display shown in an example 1 in the liquid crystal display using GH 
method shown in an example 1 except having designed so that the liquid crystal thickness in the reflective display 9 
and the liquid crystal thickness in the transparency display 10 might become the same. 

[0158] In this example of a comparison, the insulator layer 1 1 which was produced on the substrate 5 of an example 1 
was not produced, but, more specifically, both the liquid crystal thickness in the reflective display 9 and the liquid 
crystal thickness in the transparency display 10 produced the liquid crystal display which is 4.5 micrometers. That is, 
the electrode substrate of the upper and lower sides which counter on both sides of the liquid crystal layer 1 produced 
the liquid crystal display by both producing the smooth liquid crystal cell for liquid crystal impregnation by the 
reflective display 9 and the transparency display 10, and introducing the liquid crystal constituent which mixed the 
same dichroism coloring matter 12 and same chiral additive as an example 1 in the liquid crystal cell for this liquid 
crystal impregnation. 

[0159] The display property which measured the reflection factor of the reflective display 9 and the permeability of the 
transparency display 10 in the obtained liquid crystal display by the same approach as an example 1, and was acquired 
is shown in drawing 3 . 

[0160] [Example 2 of a comparison] In this example 2 of a comparison, the liquid crystal display set as the same liquid 
crystal cell as the example 1 of a comparison so that the liquid crystal constituent which made concentration of 
dichroism coloring matter 12 high might be introduced and the lightness and the contrast ratio of the transparency 
display 10 might become the optimal from the example 1 of a comparison was produced. 

[0161] The display property which measured the reflection factor of the reflective display 9 and the permeability of the 
transparency display 10 in the obtained liquid crystal display by the same approach as an example 1, and was acquired 
is combined with the result of the example 1 of a comparison, and is shown in drawing 3 . 
[0162] In drawin gj. , an axis of abscissa shows the actual value of applied voltage, and an axis of ordinate shows 
lightness (a reflection factor or permeability). Moreover, in this drawing, a curve 121 shows the electrical-potential- 
difference dependency of the reflection factor of the reflective display 9 of the example 1 of a comparison, and a curve 
122 shows the electrical-potential-difference dependency of the permeability of the transparency display 10 of the 
example 1 of a comparison. Moreover, a curve 123 shows the electrical-potential-difference dependency of the 
reflection factor of the reflective display 9 of the example 2 of a comparison, and a curve 124 shows the electrical- 
potential-difference dependency of the permeability of the transparency display 10 of the example 2 of a comparison. 
[0163] As shown in a curve 121 and a curve 122, although the lightness (a reflection factor or permeability) in the 
reflective display 9 and the transparency display 10 is falling with impression of an electrical potential difference, with 
the liquid crystal display obtained in the example 1 of a comparison, both The permeability of the transparency display 
10 was 66% to the reflection factor of the reflective display 9 in case applied voltage is 1 .8V having been 51%, and the 
permeability of the transparency display 10 of the reflection factor of the reflective display 9 in case applied voltage is 
5V was 22% 11%. 

[0164] That is, according to the liquid crystal display obtained in the above-mentioned example 1 of a comparison, in 
the reflective display 9, although the high hghtness exceeding 50% and about five contrast ratio were obtained, since 
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the liquid crystal thickness in this transparency display 10 was the same as the liquid crystal thickness in the reflective 
display 9 in the transparency display 10, although the lightness of the liquid crystal layer 1 was high, the contrast ratio 
was as low as about three, and display grace was low. 

[0165] Moreover, both, as shown in a curve 123 and a curve 124, although the lightness (a reflection factor or 
permeabiUty) in the reflective display 9 and the transparency display 10 is falling with the fall of an electrical potential 
difference, with the liquid crystal display obtained in the example 2 of a comparison The permeability of the 
transparency display 10 was 51% to the reflection factor of the reflective display 9 in case applied voltage is 1.8V 
having been 29%, and the permeability of the transparency display 10 of the reflection factor of the reflective display 9 
in case applied voltage is 5V was 10% 3%. 

[0166] That is, according to the hquid crystal display obtained in the above-mentioned example 2 of a comparison, 
although the high lightness exceeding 50% and about five contrast ratio were obtained, since the liquid crystal 
thickness in this reflective display 9 was the same as the liquid crystal thickness in the transparency display 10 in the 
reflective display 9, although the contrast ratio was as high as about ten, lightness did not fill it with the transparency 
display 10 to 30%, but it became a dark display by it. 

[0167] clear from the comparison with the above-mentioned example 1 and the example 1-2 of a comparison - as - 
the liquid crystal display of GH method - setting - the contrast ratio of the transparency display 10 - the contrast ratio 
and EQC of the reflective display 9 - or in order to have made it higher, it turned out that it is effective to set up more 
greatly than the thickness of the hquid crystal layer 1 of the reflective display 9 the thickness of the hquid crystal layer 
1 of the transparency display 10. 

[0168] [Gestalt 2 of operation] As a liquid crystal display method concerning this invention, although the gestalt 1 of 
said operation explained the liquid crystal display which used GH method, as shown in drawing 4 , a substrate 4 and 5 
may be pinched by the polarizing plate 14 and 15, and the method which uses the retardation and rotatory polarization 
(it is hereafter written as a polarization conversion operation collectively) of the liquid crystal layer 1 for a display may 
be adopted besides the above-mentioned GH method. 

[0169] So, the gestalt of this operation mainly explains below the liquid crystal display which used the above- 
mentioned polarization conversion operation for the display with reference to drawing 4 . In addition, the same number 
is given to the component which has the Amotion as the gestalt 1 of said operation of explanation same for 
convenience, and the explanation is omitted. 

[0170] Drawin g.! is the important section sectional view of the liquid crystal display concerning the gestalt of this 
operation. The liquid crystal display shown in drawing 4 is equipped with said back light 13 (lighting system) if needed 
while it is equipped with a liquid crystal cell 200 (liquid crystal display component). These hquid crystal cells 200 and 
a back light 13 are arranged in order of the liquid crystal cell 200 and the back light 13 from the observer (user) side. 
[0171] The electrode substrate 201 (the 1st substrate) with which the hquid crystal layer 1 equipped with the 
orientation fihn 2 the side (interface on the 1st substrate which touches the liquid crystal layer 1) which touches this 
liquid crystal layer 1 as a liquid crystal cell 200 was shown in drawing 4 , It is pinched by the electrode substrate 202 
(the 2nd substrate) which equipped with the orientation fihn 3 the side (interface on the 2nd substrate which touches 
the liquid crystal layer 1) which touches the liquid crystal layer 1. Furthermore, while equipping the outside (namely, 
the opposed face with the electrode substrate 202 opposite side) of the electrode substrate 201 with the phase contrast 
compensating plate 16 and a polarizing plate 14 It has the configuration which equipped the outside (namely, the 
opposed face with the electrode substrate 201 opposite side) of the electrode substrate 202 with the phase contrast 
compensating plate 17 and the polarizing plate 15. In addition, the above-mentioned phase contrast compensating plate 
16-17 is used if needed, being prepared. 

[0172] Various phase contrast compensating plates, such as an extension high polymer film, a liquid crystal orientation 
fixed high polymer film, and a liquid crystallinity high polymer film, can be used for the above-mentioned phase 
contrast compensating plate 16-17 used if needed in this invention. The optical operation is used for modification of 
the dependency of the hghtness over prevention of the coloring often seen and the potential difference of an electrode 
6-7, and a pan for modification of a display angle of visibihty etc., when it does not have the phase contrast 
compensating plate 16-17 used. 

[0173] Moreover, the electrode 6 for impressing an electrical potential difference to the hquid crystal layer 1 is formed 
on the substrate 4 which turns into the above-mentioned electrode substrate 201 firom the glass substrate which has 
translucency, and the orientation film 2 with which rubbing processing was performed is formed so that this electrode 6 
may be covered. 

[0174] On the other hand, the electrode 7 as a counterelectrode which counters an electrode 6 is formed through the 
insulator layer 1 1 at the above-mentioned electrode substrate 202 which countered the above-mentioned electrode 
substrate 201 and was formed on both sides of the hquid crystal layer 1 on the substrate 5 which has translucency in 
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the liquid crystal layer 1 that an electrical potential difference should be impressed. However, in the liquid crystal 
display shown in drawing 4 , it has a configuration to which the electrode 7 in the reflective display 9 and the electrode 
7 in the transparency display 10 are insulated electrically, and an electrical potential difference is separately impressed 
fi-om the liquid crystal cell outside. And the reflective fibn 8 is formed in the field corresponding to the reflective 
display 9 in the above-mentioned electrode substrate 202, and further, the orientation fibn 3 with which rubbing 
processing was performed is formed in it so that the reflective fihn 8 may be covered in these electrode 7 list. 
Moreover, the above-mentioned insulator layer 1 1 is formed so that the thickness of the field corresponding to the 
transparency display 10 in this insulator layer 1 1 may become thinner than the thickness of the field corresponding to 
the reflective display 9. 

[0175] As the above-mentioned electrode substrate 201-202 is shown in drawing 4 , the liquid crystal layer 1 is formed 
by carrying out opposite arrangement so that the orientation film 2 and the orientation film 3 may counter, being stuck 
using an enclosure seaUng compound etc., and introducing a liquid crystal constituent into the opening. 
[0176] In the above-mentioned liquid crystal display, the hquid crystal layer 1 which consists of a liquid crystal 
constituent mentioned above has the structure which was open for free passage between the reflective display 9 and the 
transparency display 10 in ******. In drawing 4 , as shown in reflective display 9b and transparency display 10b, 
while carrying out parallel orientation of the liquid crystal of this liquid crystal layer 1, a polarization conversion 
operation arises to the light which passes the liquid crystal layer 1, and it serves as a dark display. On the other hand, as 
shown in reflective display 9a and transparency display 10a, while the liquid crystal of the liquid crystal layer 1 is 
carrying out perpendicular orientation, a polarization conversion operation is weak and serves as ******. 
[0177] Therefore, ****** and a dark display are attained by using the orientation change in reflective display 9aand9b, 
and transparency display 10a and 10b for a display as display luminous-intensity change in the linearly polarized light 
selection transparency operation by the polarizing plate 14 by the side of the screen which pinches the hquid crystal 
layer 1 and is arranged, and the polarizing plate 15 by the side of a back light 13. In addition, as mentioned above, in 
order to compensate the wavelength dependency of the refi-active-index difference of the liquid crystal layer 1 in this 
case, in order to change the electrical-potential-difference dependency of the lightness modulated in the liquid crystal 
layer 1 if needed, or in order to change the angle of visibility of a display, the phase contrast compensating plate 16-17 
as shown in drawing 4 may be used. 

[0178] Thus, also when using an optical anisotropy for a display, especially the initial orientation condition of liquid 
crystal may not be limited, may be in the condition in which the liquid crystal layer 1 in electrical-potential-difference 
the condition of not impressing carried out orientation in parallel to the screen, and may be in the condition which 
carried out orientation perpendicularly. In the case of the former, a dielectric constant anisotropy can use forward 
liquid crystal for liquid crystal (namely, when the liquid crystal orientation in electrical-potential-difference the 
condition of not impressing is parallel orientation). On the other hand, in the case of the latter, as liquid crystal, a 
dielectric constant anisotropy can use negative liquid crystal (namely, when the liquid crystal orientation in electrical- 
potential-difference the condition of not impressing is perpendicular orientation). 

[0179] Thus, also when using an optical anisotropy for a display, it is effective [ a condition ], although especially the 
initial orientation condition of liquid crystal is not limited to adjust the thickness of an insulator layer 1 1 so that the 
liquid crystal thickness suitable for the gestalt of the liquid crystal orientation to be used may be obtained. 
[0180] In order to realize a dark display by the above-mentioned reflective display 9, the li^t made into the linearly 
polarized light with the polarizing plate 14 is prepared first. And if needed, with the phase contrast compensating plate 
16, a polarization condition is changed, and rather than the transparency display 10, thickness is the liquid crystal layer 
1 of the reflective display 9 set up thinly, and changes a polarization condition fiuther. this time - conditions required 
for an ideal dark display - as a result - the polarization condition on the reflective film 8 - right and left - it is 
considering as the circular polarization of light which may be the surroundings of which. Moreover, conditions 
required in order to realize ideal ****** by the same reflective display 9 are making the polarization condition on the 
reflective film 8 into the linearly polarized light. And the change of a display will be attained if liquid crystal 
orientation is electrically controllable between this dark display and ******. 

[0181] That is, the phase contrast which the Hquid crystal layer 1 will give to light by the time the light which carried 
out incidence to the Hquid crystal layer 1 reaches the reflective film 8, when reahzing a dark display (phase contrast of 
the display light on the reflective film 8), Between the phase contrast (phase contrast of the display light on the 
reflective film 8) which the liquid crystal layer 1 will give to light by the time the light which carried out incidence to 
the liquid crystal layer 1 reaches the reflective film 8, when realizing ****** the liquid crystal orientation which there 
is a difference in quarter-wave length (in general 90 degrees) substantially, and realizes it - for example, between the 
circular polarization of light [ in / electrically / controllable, i.e., a dark display, ], and the linearly polarized Hghts in 
****** - controllable - ****ing . At this time, polarization bearing of the linearly polarized Hght on the reflective 
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film 8 which realizes ****** is good in the bearing of arbitration. 

[0182] Moreover, a display is performed by making it change in the liquid crystal layer 1 with which the light made 
into the linearly polarized light with the polarizing plate 15 in the transparency display 10 changed the polarization 
condition with the phase contrast compensating plate 17 if needed, and thickness was subsequently thickly set up rather 
than the reflective display 9, making it change with phase contrast compensating plates 16 fUrther if needed, and 
carrying out outgoing radiation from a polarizing plate 14. 

[0183] In this case, it is change of a polarization condition just before carrying out incidence to a polarizing plate 14 
which is used for a display. Therefore, what is necessary is just to adjust a polarization condition just before carrying 
out incidence to a polarizing plate 14 that what is necessary is just to adjust a polarization condition just before 
carrying out incidence to a polarizing plate 14 so that it may become the Hnearly polarized Ught which has the 
oscillating direction of transparency shaft bearing of a polarizing plate 14 in performing ******^ so that it may become 
the linearly polarized light which has the plane of vibration of absorption shaft bearing of a polarizing plate 14 in 
performing a dark display. 

[0184] That is, the phase contrast given to the light which passes the liquid crystal layer 1 of the transparency display 
10 when performing ****** (phase contrast of the display light which carries out outgoing radiation of the liquid 
crystal layer 1), A difference with the phase contrast (phase contrast of the display light which carries out outgoing 
radiation of the liquid crystal layer 1) given to the light which passes the liquid crystal layer 1 of the transparency 
display 10 when performing a dark display It is possible to change a display, if change of the orientation of the liquid 
crystal layer 1 is electrically controlled by impression of an electrical potential difference to become 1/2 wave (in 
general 180 degrees) substantially. 

[0185] Are equivalent to controlling polarization bearing of the linearly polarized light which carries out incidence to a 
polarizing plate 14 from the liquid crystal layer 1 side with 1/2 wave of phase control here. It is the polarization 
conversion operation not only including control of the phase contrast by the retardation in which the refractive-index 
main shaft carried out orientation in parallel uniformly but the rotatory-polarization phenomenon in which the 
refractive-index main shaft of the Uquid crystal layer 1 is twisted in connection with a twist of hquid crystal 
orientation, and polarization bearing of the Unearly polarized light changes with change by the electrical potential 
difference of a twist of the orientation etc. When a polarization conversion operation of the liquid crystal layer 1 which 
realizes this also takes into consideration application of the phase contrast compensating plate 16 or the phase contrast 
compensating plate 17, it is a polarization conversion operation between the general polarization conditions which 
intersected perpendicularly. 

[0186] The liquid crystal orientation which enables the polarization conversion operation which realizes control (phase 
control of light) of the above polarization conditions You may be parallel (parallel to the screen), and uniform parallel 
orientation (homogeneous orientation) at a substrate 4-5. the orientation (twist orientation) twisted to the substrate 4-5 
between parallel (parallel to the screen), and a substrate 4-5 (between the vertical substrates which countered on both 
sides of the liquid crystal layer 1) ~ you may be - moreover, the substrate 4-5 ~ a perpendicular (perpendicular to the 
screen) - you may be perpendicular orientation (homeotropic orientation). Furthermore, one interface of the liquid 
crystal layer 1 is parallel orientation, and the hybrid orientation whose another side is perpendicular orientation is 
available. 

[0187] In this case, it is desirable for it to be set as 60 degrees or more and 100 degrees or less between the above- 
mentioned substrates 4-5, or to specifically be set as 0 times or more and 40 degrees or less as the above-mentioned 
twist orientation. Even if this reason does not change rubbing bearing by the transparency display 10 and the reflective 
display 9, it is because it becomes possible to reconcile the conditions suitable for the conditions suitable for the 
reflective display 9, and the transparency display 10. 

[0188] When mass-producing a hquid crystal display, it is the design which changes as an optical design of the most 
desirable liquid crystal layer 1 between the upper limits of the range of driver voltage and minimums which are 
impressed to the liquid crystal layer 1 so that display lightness (a reflection factor or permeability) may monotone- 
increase or monotone decrease. 

[0189] When taking the conditions of the above drive into consideration, the optical design of the simplest liquid 
crystal layer 1 is a design by which the electro-optics property that a display is controlled between the liquid crystal 
which carried out orientation to the screen perpendiculariy substantially, and the liquid crystal which carried out 
orientation to the screen in parallel substantially so that display lightness increases [ monotone-] or decreases 
[ monotone-] is attained. 

[0190] In this case, when the parallel orientation fihn is used and liquid crystal orientation parallel to the screen as non- 
impressed electrical-potential-difference liquid crystal orientation is realized especially, the conditions suitable for a 
reflective display and the conditions suitable for a transparency display exist clearly. Then, it is the so-called Jones 
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about this condition. It asked by count by the matrix method, and asked for the range where a twist angle is suitable. 
[0191] Consequently, in order to obtain a good display by reflective display, it became clear that the twist angle needs 
to be set as 0 times or more and 100 degrees or less. 

[0192] that is, an invention-in-this-application person etc. first in the liquid crystal layer 1 which realizes a good 
display in a reflective display In order to find out that the operation which changes the circular polarization of light into 
the linearly polarized light efficiently is required in the liquid crystal orientation (it is substantially equal to the hquid 
crystal orientation in [ electrical-potential-difference ] not impressing when the parallel orientation film is used) which 
has a polarization conversion operation and to evaluate this It asked for the reflection factor at the time of carrying out 
incidence of the circular polarization of light to the liquid crystal layer 1 with the above-mentioned calculus. In 
addition, count asked for the reflection factor of the light to which incidence was carried out to the liquid crystal cell 
200 at the order of the phase contrast compensating plate 16 which gives the phase contrast of 14 or 90 polarizing 
plates, the liquid crystal layer 1, and the reflective film 8, and light spread firom the reflective film 8 to the polarizing 
plate 14, and carried out outgoing radiation of this conversely. 

[0193] Consequently, it became clear by adjusting the refiractive-index difference (deltan) of the liquid crystal of the 
liquid crystal layer 1, and a product (deltan-d) with liquid crystal thickness (d) for every twist angle of the liquid crystal 
layer 1 for a twist angle to be able to change the circular polarization of light into the perfect linearly polarized light 
within the limits of 0 times or more and 70 degrees or less. Moreover, although the circular polarization of Hght could 
not be made into the perfect linearly polarized light by within the limits to 100 degrees more than 70 degrees, the good 
display found out the possible thing, and a twist angle [ in / by adjusting deltan-d of the liquid crystal layer 1 for every 
twist angle, when a twist angle makes 100% maximum in the visible wavelength of the reflection factor to 70 degrees / 
specific wavelength ] - 97%, 83%, a twist angle becomes 72% and, as for the reflection factor in 80 degrees, a twist 
angle can obtain a good reflection factor for the reflection factor in 100 degrees, as for the reflection factor in 90 
degrees. However, if a twist angle exceeds 100 degrees, as for the reflection factor in 1 10 degrees, a twist angle will 
become unable [ angle ] for 54% and a twist angle to become 37% in the reflection factor in 120 degrees, and to 
polarize the circular polarization of light efficiently to the Unearly polarized light, for example. That is, it is required to 
set up a twist angle within the limits of 0 times or more and 100 degrees or less in the liquid crystal layer 1 in the 
reflective display 9. 

[0194] In addition, in the above-mentioned explanation, in order to evaluate a polarization conversion operation of the 
liquid crystal layer 1 in the reflective display 9, the circular polarization of light was used for count, but in an actual 
display, even if it is not necessary to necessarily carry out incidence of the circular polarization of light to the liquid 
crystal layer 1 of the reflective display 9, it designs as the liquid crystal layer 1 was mentioned above, and it carries out 
incidence of the linearly polarized light to this liquid crystal layer 1, a good display can be obtained by the reflective 
display 9. 

[0195] On the other hand, in order to obtain a good display by the transparency display 10, liquid crystal orientation 
needs to be the orientation where a tsvist angle is small (0 times or more, 40 degrees or less), or needs to be the 
orientation where a twist angle is large (60 degrees or more, 1 10 degrees or less). 

[0196] A polarization conversion operation required in order to obtain a good display by the transparency display 10 
needs to fulfill a fimdamental optical operation (the 1st condition) and the realistic optical operation (the 2nd condition) 
decided by relation of this ftindamental optical operation (the 1st condition) and the reflective display 9. 
[0197] In the case of for example, the 1st condition of the above, the reason is liquid crystal orientation (when the 
parallel orientation film is used) which has a polarization conversion operation. Set for it to be made [ orientation / in / 
electrical-potential-difference / not impressing ] substantial, and be, and in the liquid crystal layer 1 in the transparency 
display 10 A certain polarization (polarization as which it is the linearly polarized Hght, the circular polarization of 
hght, or elliptically polarized light, and the polarization condition was specified) Polarization which is efficient and 
intersects perpendicularly with it (in the case of the circular polarization of light and elliptically polarized light which 
the hand of cut reversed when it was the linearly polarized light and the circular polarization of light the circular 
polarization of light and the field where the oscillating electric field of light are included cross at right angles in the 
case of the linearly polarized light, it is the elliptically polarized light of the same ovality the ovality and ellipse main 
shaft bearing crossed at right angles) It is because the operation changed into the elliptically polarized light which the 
hand of cut reversed is needed. 

[0198] Then, in order that an invention-in-this-application person etc. might evaluate the above-mentioned operation as 
a property required for the transparency display 10, the polarization conversion operation was searched for with the 
above-mentioned calculus (Jones matrix method), but [ for this reason ] if contrary to the range of a required twist 
angle, especially the limit became clear [ that there is nothing ]. 

[0199] Moreover, the 2nd condition of the above is constraint produced in order to use the optical fihn by the side of 
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the common screen (a polarizing plate 14 and phase contrast compensating plate 16) by the reflective display 9 and the 
transparency display 10 in this invention. The optical film in the reflective display 9 and the transparency display 10 is 
set up so that a reflective display may be performed good. And although a setup of a different optical film is possible in 
a field contrary to the screen of a Uquid crystal display, as for this optical film, it is desirable to set it as arrangement 
which cooperates with the above-mentioned polarizing plate 14 and the phase contrast compensating plate 16 which 
are an optical fihn by the side of the screen, and the hquid crystal layer 1 by the side of the transparency display 10, 
and indicates the transparency display 10 good. In order to perform such a setup, it is only important for a polarization 
conversion operation of the liquid crystal layer 1 in the transparency display 10 it not only fiilfiUs the 1st condition of 
the above, but that the circular polarization of light is convertible for the circular polarization of light of the 
circumference of reverse good or that the linearly polarized light is convertible for the linearly polarized light which 
intersects perpendicularly good. 

[0200] Then, in order to evaluate the concrete conditions with which the 2nd condition of the above over the liquid 
crystal layer 1 in the transparency display 10 is filled, when incidence of the circular polarization of light was carried 
out to the liquid crystal layer 1, it asked for the luminous intensity which becomes the circular polarization of Ught of 
the circumference of reverse with the above-mentioned calculus. Count in addition, light As 1st phase contrast 
compensating plate which gives the phase contrast of 15 or 90 polarizing plates as the 1st polarizing plate It asked for 
the permeability at the time of spreading at least ** in order of the phase reference compensating plate 17, the phase 
contrast compensating plate 16 as 2nd phase contrast compensating plate which has the lagging axis which mtersected 
perpendicularly with the 1st phase contrast compensating plate which gives the phase contrast of 1 or 90 liquid crystal 
layers, and the polarizing plate 14 as the 1st polarizing plate of the above, and the 2nd polarizing plate which intersects 
perpendicularly. 

[0201] Consequently, the invention-in-this-appUcation person etc. found out that the circular polarization of light was 
changed into the circular polarization of light of the circumference of reverse good, when deltan-d of the liquid crystal 
layer 1 was adjusted for every twist angle and a twist angle was within the limits of 0 times or more and 40 degrees or 
less. When the permeability of the hght in the visible wavelength at the time of zero twist angle is specifically made 
into 100%, A twist angle the permeability of light in case the permeability of light in case a twist angle is 30 degrees is 
40 degrees 88,6% 80.8%, The pemieability of light in case 72.0% and the twist angle of the permeability of light in 
case a twist angle is 50 degrees are 60 degrees becomes 62.4%, and when permeability estimates the polarization 
conversion operation which changes the circular polarization of light into the circular polarization of light of the 
circumference of reverse, permeability falls with increase of a twist angle. For this reason, the upper limit of a twist 
angle obtained the conclusion that setting to about 40 degrees was appropriate firom the above-mentioned result. 
[0202] A twist angle is a twist angle of the arbitration of 0 times or more, and a setup of the twist angle of the 
transparency display 10 which changes the linearly polarized light into the linearly polarized light which intersects 
perpendicularly efficiently on the other hand can realize fully efficient permeability, when the wavelength of light is 
limited to one wavelength. However, in order to obtain high permeability in the field where visible wavelength is large, 
an optimum value exists in a twist angle. When a twist angle is changed, deltan-d of the liquid crystal layer 1 was 
specifically adjusted so that 550nm which is the main wavelength of the visible wavelength range may become the 
maximum permeability, and the permeability of 550nm was made into 100%, it asked for the wavelength width of face 
except the upper limit and minimum of wavelength from which 90% or more of permeability is obtained. In addition, 
count of permeability is arranged so that, as for the transparency shaft of a polarizing plate 14-15, the liquid crystal 
orientation which exists in the center of the direction of thickness of the liquid crystal layer 1 when light passes the 
polarizing plate 14 as the polarizing plate 15 as the 1st polarizing plate of the above, the liquid crystal layer 1, the 1st 
polarizing plate, and the 2nd polarizing plate that intersects perpendicularly may make the angle of 45 degrees, and it is 
asking for the permeabiUty at that time. 

[0203] Wavelength width of face (wavelength range) in case a twist angle is 0 times Consequently, 230nm, 235nm and 
a twist angle wavelength width of face in case wavelength width of face in case a twist angle is 10 degrees is 20 
degrees 240nm, 245nm and a twist angle wavelength width of face in case wavelength width of face in case a twist 
angle is 30 degrees is 40 degrees 250nm, 255nm and a twist angle wavelength width of face in case wavelength width 
of face in case a twist angle is 50 degrees is 60 degrees 265nm, 280nm and a twist angle wavelength width of face in 
case wavelength width of face in case a twist angle is 70 degrees is 80 degrees 310nm, Wavelength width of face in 
case 255nm and the twist angle of wavelength width of face in case 305nm and the twist angle of wavelength width of 
face in case 330nm and the twist angle of wavelength width of face in case a twist angle is 90 degrees are 100 degrees 
are 1 10 degrees are 120 degrees was set to 210nm. 

[0204] The above examination showed that realized by wavelength width of face (wavelength range) with large 
permeability with a twist angle high within the limits of 60 degrees or more and 1 10 degrees or less, a good 
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polarization conversion operation was realized, and a good display was attained. Therefore, the twist angle of the liquid 
crystal of the transparency display 10 which fulfills the 2nd condition of the above is limited within the limits of 0 
times or more and 40 degrees or less, or within the limits of 60 degrees or more and 110 degrees or less from the 
polarization conversion operation over the above circular polarization of light, and the polarization conversion 
operation over the linearly polarized light. 

[0205] It became clear that the twist angle within the limits of 0 times or more and 40 degrees or less or within the 
limits of 60 degrees or more and 110 degrees or less gives a good display to the transparency display 10 as mentioned 
above at the reflective display 9 within the limits of 0 times or more and 100 degrees or less. That is, as a twist angle 
for obtaining a good display by both the reflective display 9 and the transparency display 10 as an example of the 
gestalt of operation of this invention, within the limits of 0 times or more and 40 degrees or less or within the limits of 
60 degrees or more and 100 degrees or less is suitable. 

[0206] In addition, in the example shown below, it sets for an example (an example 2 - an example 9, and example 11) 
with the equal twist angle of the liquid crystal layer 1 in the reflective display 9 and the transparency display 10. The 
typical example for which a twist angle uses the circular polarization of light at 0 times is an example 1 1 (liquid crystal 
orientation is perpendicular orientation), and the typical example for which a twist angle uses the linearly polarized 
light at 0 times is an example 3 (it is adjusting so that it may become good ****** with a phase contrast compensating 
plate). Moreover, the typical example for which a twist angle uses the Unearly polarized light near 70 degrees is an 
example 5 (it is adjusting so that it may become good ****** with a phase contrast compensating plate). 
[0207] According to examination mentioned above, the twist angle of the Uquid crystal layer 1 for both obtaining a 
good display by the reflective display 9 and the transparency display 10 becomes within the limits of 0 times or more 
and 40 degrees or less, or within the limits of 60 degrees or more and 100 degrees or less. 

[0208] In the above explanation, although the magnitude of a twist angle was explained only about the forward sign, it 
cannot be overemphasized that the same argument is effective also about the negative sign (that to which the twist 
direction is twisted conversely) with the same absolute value. 

[0209] When setting up a twist angle small, also in any function of the product (deltan-d) of a refractive-index 
difference (deltan) and liquid crystal thickness (d) or case, change of a polarization condition becomes. And in the 
reflective display 9, since incident light goes and comes back to the liquid crystal layer 1 and incident Hght passes the 
liquid crystal layer 1 only at once in the transparency display 10, as for the liquid crystal thickness in the transparency 
display 10, it is desirable to be thickly set up as compared with the hquid crystal thickness in the reflective display 9. 
[0210] In addition, also in TN liquid crystal display using the usual rotatory polarization, since it will be in the 
condition that the rotatory polarization and change of the polarization condition by the retardation are 
undistinguishable and generally uses elliptically polarized light for a display when liquid crystal thickness is thin, it is 
needless to say that it can use for ****** using the polarization conversion operation which mentioned above the 
rotatory polarization used in the above-mentioned TN liquid crystal display, and a dark display. The modulation of the 
transmitted light reinforcement by these rotatory polarization is also included in the polarization conversion operation 
in this invention. 

[021 1] furthermore, in the above-mentioned polarization conversion operation, for change of the Hquid crystal 
orientation to which a polarization condition may be changed As mentioned above, whether the orientation condition 
of liquid crystal is parallel to a substrate 4-5, or perpendicular like not only a thing but the surface passivation 
ferroelectric liquid crystal to control, or antiferroelectricity liquid crystal That from which only the direction of 
orientation changes while liquid crystal had maintained orientation bearing almost parallel to a substrate 4-5, and the 
thing to which orientation bearing is changed, using a pneumatic liquid crystal, changing electrode structure, and 
maintaining the direction of orientation of liquid crystal in a field parallel to the screen are also contained. 
[0212] Moreover, in the above-mentioned liquid crystal display, installation bearing (pasting bearing) of a polarizing 
plate 14-15 can be set up suitably. For example, what is necessary is just to appoint installation bearing of a polarizing 
plate 15 according to installation bearing of this polarizing plate 14, in order that the same polarizing plate 14 may act 
inevitably also to the display light which penetrates the transparency display 10, if installation bearing of a polarizing 
plate 14 is set up according to the reflective display 9. 

[0213] As mentioned above, when Uquid crystal orientation without a twist was used for a display and the reflective 
display 9 showed for example, a dark display, the dark display was shown similarly [ the transparency display 10 ]. 
However, for example, if installation bearing of a polarizing plate 14 remains as it is and installation bearing of a 
polarizing plate 15 is changed 90 degrees, reversal of a display will take place by the reflective display 9 and the 
transparency display 10. That is, a good display is not obtained if it remains as it is. So, in order to prevent reversal of 
such a display, the electrode which returned installation bearing of a polarizing plate 15, or became independent 
respectively to the reflective display 9 and the transparency display 10 may be given, the electric drive itself may be 
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reversed by either the reflective display 9 or the transparency display 10, and the light and darkness of a display may 
be made in agreement. 

[0214] Next, the display principle in the reflective display 9 and the transparency display 10 in the liquid crystal 
display shown in drawing 4 is further explained to a detail. 

[0215] First, the display principle in the reflective display 9 is explained below. In addition, in order to simplify 
explanation, by the following explanation, the liquid crystal orientation of the liquid crystal layer 1 shall not have the 
twist by reflective display 9b and transparency display 10b, without using the phase contrast compensating plate 16-17. 
Furthermore, respectively, when Ught with a wavelength of 550nm penetrates the liquid crystal layer 1 only once, 
reflective display 9b and transparency display 10b so that it may have quarter-wave length and 1/2 wave of phase 
contrast The thickness of the reflective display 9 and the transparency display 10 shall be adjusted, a liquid crystal 
constituent shall have a forward dielectric constant anisotropy, the liquid crystal orientation in [ electrical-potential- 
difference ] not impressing shall be parallel in general to a substrate 4-5, and, as for the orientation bearing, the include 
angle of 45 degrees shall be made to absorption shaft bearing of a polarizing plate 14. 

[0216] In this case, the liquid crystal orientation in the reflective display 9 and the transparency display 10 in electrical- 
potential-difference the condition of not impressing tums into liquid crystal orientation shown in reflective display 9b 
and transparency display 10b, and the liquid crystal orientation in the reflective display 9 and the transparency display 
10 which changed with impression of an electrical potential difference tums into hquid crystal orientation shown in 
reflective display 9a and transparency display 10a. 

[0217] As for the refractive-index difference (deltan) of a liquid crystal constituent, and the product (deltan-d) with 
liquid crystal thickness (d), quarter- wave length conditions are satisfied in above-mentioned reflective display 9b. For 
this reason, in the case of incidence, an ambient light tums into the linearly polarized light with a polarizing plate 14, 
and further, when reaching the reflective film 8 by the retardation of the liquid crystal layer 1, it tums into the circular 
polarization of light. At this time, a travelling direction reverses incident Ught by the reflective film 8, and the circular 
polarization of light tums into the circular polarization of light which intersected perpendicularly to the polarization at 
the time of incidence, i.e., the circular polarization of light which right and left reversed, in order that the hand of cut of 
oscillating electric field may be saved and only a travelling direction may be reversed. This circular polarization of 
Ught passes the liquid crystal layer 1 of reflective display 9b again, tums into the linearly polarized light parallel to 
absorption shaft bearing of a polarizing plate 14, is absorbed with a polarizing plate 14 and serves as a dark display. 
[0218] Moreover, as for the refractive-index difference (deltan) of a liquid crystal constituent, and the product (deltan- 
d) with Uquid crystal thickness (d), in transparency display 10b, 1/2 -wave conditions are satisfied at this time. For this 
reason, the liquid crystal layer 1 has the operation which changes into axial symmetry bearing of the plane of vibration 
of the linearly polarized Ught which carried out incidence to the direction of liquid crystal orientation. Therefore, it is 
determined that absorption shaft bearing of the polarizing plate 15 by the side of the incidence of the Ught to 
transparency display 10b will become transparency shaft bearing of a polarizing plate 14 and a polarizing plate 15 and 
parallel as the light which passes a polarizing plate 14 is absorbed with a polarizing plate 14 and serves as a dark 
display in response to the operation which the liquid crystal layer 1 mentioned above. 

[0219] Thus, when those transparency shaft bearings had been arranged so that a polarizing plate 14 and a polarizing 
plate 15 might make the include angle this transparency shaft bearing to parallel and whose liquid crystal orientation 
are 45 degrees, it tumed out that both reflective display 9b and transparency display 10b become a dark display. 
[0220] Next, the operation at the time of changing the orientation condition of liquid crystal fi-om electrical-potential- 
difference the condition of not impressing (initial orientation condition of liquid crystal) shown in above-mentioned 
reflective display 9b and transparency display 10b almost perpendicularly to the screen by giving the potential 
difference to an electrode 6 and an electrode 7, as shown in reflective display 9a and transparency display 10a is 
explained below. 

[0221] In this case, outgoing radiation is carried out from a polarizing plate 14, with bearing of the linearly polarized 
light which passed again the liquid crystal layer 1 after it reaches the reflective film 8, without a polarization condition 
changing, as for incident light since an ambient light tums into the linearly polarized light with a polarizing plate 14 in 
reflective display 9a and the liquid crystal layer 1 does not have a retardation to that linearly polarized light and a 
travelling direction is further reversed, and intersected perpendicularly with absorption shaft bearing of a polarizing 
plate 14 maintained. 

[0222] Moreover, it passes through a polarizing plate 14 also in transparency display 10a, incident lighf s turning into 
the linearly polarized light, and maintaining bearing of the linearly polarized light in general with a polarizing plate 15, 
like reflective display 9a. 

[0223] When using the polarization conversion operation by the above optical anisotropies for a display, liquid crystal 
is carrying out parallel orientation of the amount of this polarization conversion operation, and when the electrical 
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potential difference is not impressed to the liquid crystal layer 1, it is determined by the product (deltan-d) of the twist 
angle of the orientation of the Uquid crystal layer 1, and a liquid crystal thickness (d) and the refractive-index 
difference (deltan) of a liquid crystal constituent. For this reason, like this invention, in the liquid crystal display which 
uses the transmitted light and the reflected light for a display, it is effective that the transparency display 10 has liquid 
crystal thickness thicker than the reflective display 9 in order to reconcile the lightness and the contrast ratio of a 
display by both the reflective display 9 and the transparency display 10. In addition, twist angles may differ 
respectively by the reflective display 9 and the transparency display 10. 

[0224] Moreover, when the above-mentioned liquid crystal display is equipped with the phase contrast compensating 
plate 16-17, to the light of two or more wavelength of a light region, sufficient lightness and a sufficient contrast ratio 
can be secured, consequently a still better display can be realized. 

[0225] Moreover, even if the liquid crystal constituent and orientation of the liquid crystal layer 1 are the same as that 
of the above-mentioned explanation, it is possible to reverse change of the above-mentioned display according to an 
operation of the phase contrast compensating plate 16-17. If it is got blocked, for example, a quarter-wave length plate 
is used as a phase contrast compensating plate 16-17, in reflective display 9b An ambient light becomes the Uquid 
crystal layer 1 with the phase contrast compensating plate 16 at the circular polarization of light in the case of 
incidence, and further according to the polarization conversion operation by the optical anisotropy of the liquid crystal 
layer 1 When reaching the reflective film 8, after it becomes the linearly polarized light and a travelling direction is 
reversed with the reflective film 8, Since it is again changed into the transparency component of a polarizing plate 14 
and outgoing radiation is carried out from a polarizing plate 14, it becomes ******, and as shown in reflective display 
9a, when liquid crystal orientation changes, since an ambient Hght reaches the reflective film 8 with the circular 
polarization of light, it becomes a dark display. 

[0226] Moreover, although the above-mentioned explanation explained the case where a display changed from a dark 
display to ******, with the increment in the potential difference of an electrode 6 and an electrode 7, change of this 
display can be reversed by making negative the dielectric constant anisotropy of the liquid crystal constituent used for 
the liquid crystal layer 1, and making the initial orientation condition of liquid crystal into perpendicular orientation, as 
it is not limited to this and mentioned above. 

[0227] Here, in setting the initial orientation condition of liquid crystal as perpendicular orientation, it equips the 
polarization conversion operation of initial orientation with the technical feature of not being greatly influenced by the 
production precision of liquid crystal thickness. Therefore, it can become the high means of mass-production nature to 
assign an initial orientation condition to a black display so that the black display which influences display grace greatly 
may be stabilized, in order to employ this description efficiently. In order to realize especially this, after the 
polarization conversion operation of the liquid crystal layer 1 which carried out orientation perpendicularly has 
disappeared mostly, it is necessary to give an indication black, and a good circular polarization of light-ized operation 
is required for the phase contrast compensating plate 16. That is, it is important to have a configuration which serves as 
the circular polarization of light on the largest possible wavelength as a phase contrast compensating plate 16. 
[0228] Moreover, the transparency display 10 serves as a dark display in the liquid crystal orientation shown in ****** 
and transparency display 10a in the liquid crystal orientation shown in transparency display 10b, when being arranged 
so that it may have absorption shaft bearing where it is arranged in so that it may have lagging-axis bearing where the 
phase contrast compensating plate 17 and the phase contrast compensating plate 16 intersect perpendicularly, and a 
polarizing plate 14 and a polarizing plate 15 intersect perpendicularly mutually. 

[0229] Even if the orientation of the liquid crystal layer 1 is which [ of parallel orientation and perpendicular 
orientation ] case, when it changes liquid crystal thickness by the reflective display 9 and the transparency display 10, 
in the liquid crystal display concerning this invention by the reflective display 9 and the transparency display 10 In 
order to reconcile tightness and a contrast ratio It displays, when the light which carried out incidence through the 
liquid crystal layer 1 from the screen side carries out outgoing radiation to a screen side through the liquid crystal layer 
1 in the reflective display 9 again, as mentioned above. In the transparency display 10 When the light which carried out 
incidence from the tooth-back side (back light 13 side) passes the liquid crystal layer 1 only at once, and carries out 
outgoing radiation to a screen side and it displays It is effective that the liquid crystal thickness in the transparency 
display 10 is set up more thickly than the liquid crystal thickness in the reflective display 9, and satisfies the above- 
mentioned conditions as the result. 

[0230] Although a concrete example and the example of a comparison are given and explained with reference to 
drawing 4 - drawing^ about the liquid crystal display which uses change of the polarization condition by polarization 
conversion operation of the liquid crystal layer 1 for a display among the liquid crystal displays concerning the gestaU 
of this operation hereafter using a polarizing plate 14-15, the liquid crystal display concerning the gestalt of this 
operation is not limited at all by the following examples. 
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[0231] [An example 2 - example 4] In the example 2 - the example 4, the liquid crystal cell for liquid crystal 
impregnation which has the liquid crystal thickness (d) whose transparency display 10 is 7.5 micrometers, and whose 
reflective display 9 is 4.5 micrometers was produced by the production approach of the liquid crystal cell for liquid 
crystal impregnation of an example 1, and the same approach. That is, also in the example 2 - the example 4, by 
sensitization resin's not remaining in the transparency display 10, but carrying out pattern formation of the insulator 
layer 1 1 so that it may be formed in the thickness this whose sensitization resin is 3 micrometers in the reflective 
display 9, in the transparency display 10, liquid crystal thickness set up rather than the reflective display 9 so that it 
might become thick. However, in the example 2 - the example 4, as shown in drawin g 4 , the electrode 7 of the 
reflective display 9 and the electrode 7 of the transparency display 10 are insulated electrically, and the electrode 
pattem was produced so that an electrical potential difference might be separately impressed to the electrode 7 of the 
reflective display 9, and the electrode 7 of the transparency display 10 from the outside. 

[0232] Furthermore, in the example 2 - the example 4, the refractive-index difference (deltan) of the liquid crystal 
constituent which does not contain a chiral agent in the liquid crystal cell for the above-mentioned liquid crystal 
impregnation is 0.065, and the liquid crystal layer 1 was formed by introducing the liquid crystal constituent which has 
a forward dielectric constant anisotropy by the vacuum pouring-in method. 

[0233] And the phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside of 
each electrode substrate in the liquid crystal cell obtained by doing in this way, and the liquid crystal display was 
produced. At this time, the phase contrast compensating plate of two sheets constituted the phase contrast 
compensating plate 17 from examples 2-4, the phase contrast compensating plate of one sheet constituted the phase 
contrast compensating plate 16 from the example 3, and the phase contrast compensating plate of two sheets 
constituted it from the example 2-4. Pasting bearing of these phase contrast compensating plate 16-17 and a polarizing 
plate 14-15 was determined corresponding to the direction of orientation of liquid crystal (orientation bearing). 
[0234] Moreover, in the example 2, liquid crystal orientation was made into homogeneous orientation, and used NB 
(Nor Marie Black) mode for the display. In the example 3, liquid crystal orientation was made into homogeneous 
orientation, and used NW (Nor Marie White) mode for the display. And in the example 4, what mixed these (NB mode 
is used for a reflective display and NW mode is used for a transparency display) was used. 
[0235] However, in the above-mentioned example 2 - the example 4, when not impressing an electrical potential 
difference, while using the orientation film of an parallel stacking tendency for the orientation film 2-3, the rubbing 
crossed axes angle of the orientation film 2-3 was set as 180 degrees, and orientation processing was performed, so that 
liquid crystal might carry out orientation in parallel with the screen. 

[0236] As it is indicated in drawing 5 as a rubbing crossed axes angle, it sets to the liquid crystal cell for Hquid crystal 
impregnation here. It is based on the rubbing bearing X which is orientation processing bearing of the orientation fihn 
2 (namely, orientation fihn 2 by the side of a substrate 4) in the electrode substrate which is an observer side substrate 
among the electrode substrates of the pair which pinches the liquid crystal layer 1. It is defined as the include angle 
which measured the rubbing bearing Y which is orientation processing bearing of the orientation fihn 3 (namely, 
orientation film 3 by the side of a substrate 5) in the electrode substrate of another side to the circumference of an anti- 
clock. 

[0237] The orientation condition of the liquid crystal molecule in the liquid crystal layer 1 currentiy pinched with the 
orientation film 2-3 by which orientation processing was carried out is determined by the stacking tendency of the 
orientation fihn 2-3, the addition of the chiral additive which gives the twist of a proper to liquid crystal, and the 
rubbing crossed axes angle when electric field, a field, etc. do not exist. 

[0238] When a rubbing crossed axes angle is 180 degrees, orientation of the liquid crystal constituent with which the 
chiral additive is not mixed is carried out without twisting. Moreover, orientation of the liquid crystal layer 1 is carried 
out without twisting, and when a chiral additive carries out induction of the twist of a left twist to liquid crystal, if a 
certain constant rate is exceeded, twist orientation (180-degree left twist orientation) of it will be carried out to 
counterclockwise twining 180 degrees, until the addition of a chiral additive reaches a certain constant rate. And if the 
addition of the above-mentioned chiral additive is increased further, 180 twists of only an integral multiple will be 
realized according to the increment in a chiral additive. 

[0239] Therefore, orientation bearing of the liquid crystal on the orientation film 3 realized with the rubbing crossed 
axes angle (180 degrees) mentioned above in the gestalt of this operation When you increase the quantity of a chiral 
additive x times in making into x times rubbing bearing X of the orientation film 2 arranged on the electrode substrate 
of the liquid crystal layer 1 top and not adding a chiral additive, and you are twisting on the left 180 degrees between 
up-and-down electrode substrates, suppose that it is expressed as whenever (180+x). 

[0240] In addition, it is the so-called parallel orientation fihn to which the orientation film 2-3 carries out orientation of 
the liquid crystal in parallel to an orientation film surface in such orientation processing. When the dielectric constant 
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anisotropy in which the chiral additive is not mixed uses a forward pneumatic liquid crystal When not impressing an 
electrical potential difference, a hquid crystal molecule is almost parallel to the electrode substrate of the upper and 
lower sides whose liquid crystal layer 1 is pinched, and takes an orientation (namely, homogeneous orientation) 
condition without a twist, and orientation change produces it from the liquid crystal of the direction center section of 
thickness of the liquid crystal layer 1 with impression of an electrical potential difference according to an electrical 
potential difference. 

[0241] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in each liquid crystal display 
obtained in the example 2 - the example 4, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is 
shown in Table 1 using the criteria of common bearing in each example. 

[0242] In addition, the optical arrangement shown in Table 1 is each optical element arrangement by the screen in case 
an observer observes the screen, and when the phase contrast compensating plate 16 or the phase contrast 
compensating plate 17 is constituted by two or more phase contrast compensating plates, the Gentlemen phase 
reference compensating plate which constitutes the above-mentioned phase contrast compensating plate 16-17 is 
indicated in order of the actual arrangement from an observer side. 

[0243] Moreover, although orientation bearing (orientation bearing of a liquid crystal molecule major axis) of the 
liquid crystal layer 1 whole at the time of no electrical-potential-difference impressing has been indicated since the 
liquid crystal layer 1 has taken the orientation which is not twisted, this orientation bearing is bearing of the orientation 
processing performed to the orientation film 2 by the side of a substrate 4. 

[0244] In addition, each bearing expresses with the unit of whenever bearing from criteria bearing taken on the screen 
at arbitration, and the retardation (namely, product of the refractive-index difference within the field of a phase contrast 
compensating plate and thickness) of a Gentlemen phase reference compensating plate shows the value over the 
homogeneous light with a wavelength of 550nm per nm. 
[0245] 
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[0246] Moreover, the display property of each liquid crystal display obtained in the above-mentioned example 2, the 
example 3, and the example 4 is respectively shown in drawing 6 , drawing 7 , and drawing 8 . In addition, each of 
these display properties is measured by the same approach as an example 1, an axis of abscissa shows the actual value 
of applied voltage in each above-mentioned drawing, and an axis of ordinate shows lightness (a reflection factor or 
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permeability). Moreover, make into 100% of permeability the permeability of the transparency display 10 on which 
neither of polarizing plate 14-15 is stuck, and let the reflection factor of the reflective display 9 before sticking a 
polarizing plate 14 be 100% of reflection factors. 

[0247] In drawing 6 , a curve 21 1 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the liquid crystal 
display obtained in the example 2, and a curve 212 shows the electrical-potential-difference dependency of the 
permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 2. 

[0248] As shown in drawing 6 , in the example 2, both a reflection factor and permeability are rising with the rise of 
applied voltage in the section whose applied voltage is 1V-2V. Moreover, both the reflection factor of the reflective 
display 9 in case the permeability of 3% and the transparency display 10 is 2% and the applied voltage of the reflection 
factor of the reflective display 9 in case applied voltage is IV is 2V, and the permeability of the transparency display 
10 were 40%. 

[0249] Moreover, in drawing 7 , a curve 221 shows the electrical-potential-difference dependency of the reflection 
factor of the reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the 
liquid crystal display obtained in the example 3, and a curve 222 shows the electrical-potential-difference dependency 
of the permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 3, 

[0250] As shown in drawing 7 , in the example 3, both a reflection factor and permeability are decreasing with the rise 
of applied voltage in the section whose appHed voltage is 1V-2V. Moreover, both the reflection factor of the reflective 
display 9 in case applied voltage is IV, and the permeability of the transparency display 10 were 40%, and the 
permeability of the transparency display 10 of the reflection factor of the reflective display 9 in case applied voltage is 
2V was 2% 3%. 

[0251] Moreover, in drawing 8 , a curve 231 shows the electrical-potential-difference dependency of the reflection 
factor of the reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the 
liquid crystal display obtained in the example 4, and a curve 232 shows the electrical-potential-difference dependency 
of the permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 4, 

[0252] As shown in drawing 8 , while a reflection factor rises with the rise of applied voltage, in the example 4, 
permeability is decreasing in the section whose applied voltage is 1 V-2V. Moreover, the permeability of the 
transparency display 10 of the reflection factor of the reflective display 9 in case the permeabihty of 3% and the 
transparency display 10 is 40% and the applied voltage of the reflection factor of the reflective display 9 in case 
applied voltage is IV is 2V was 2% 40%. 

[0253] As mentioned above, all, a reflection factor changes to a permeability list with the change of applied voltage to 
this liquid crystal display, and both the reflective display and the transparency display were possible for the liquid 
crystal display obtained in the above-mentioned example 2 - the example 4. 

[0254] Furthermore, when visual observation is carried out, it sets in an example 2 and the example 3. By impressing 
the same electrical potential difference to the electrode 7 in the reflective display 9, and the electrode 7 in the 
transparency display 10 Since it displayed with the electrode 6 and the electrode 7 by keeping the same the electrical 
potential difference applied to the liquid crystal layer 1 by the reflective display 9 and the transparency display 10, 
change of light and darkness is the same at the reflective display 9 and the transparency display 10, and it checked that 
reversal of the light and darkness of a display did not arise. Moreover, even if it is in the middle of observation and 
changed the reinforcement of an ambient light in the case of this display, change of the contents of a display was not 
seen. That is, when the reflective display 9 was a dark display, the transparency display 10 also became a dark display, 
and when the reflective display 9 was ******, the transparency display 10 also became ******. For this reason, 
reversal of a display was not produced when it drove at the reflective display 9 and the transparency display 10 using 
the same electrode 7 like a publication to said drawing 1 . 

[0255] On the other hand, in the example 4, when an electrical potential difference was impressed like an example 2 
and an example 3 (i.e., when the electrical potential difference of IV is impressed), the transparency display 10 became 
****** and the reflective display 9 became a dark display. Moreover, when the electrical potential difference of 2V 
was impressed, the transparency display 10 became a dark display and the reflective display 9 became ******. For this 
reason, the light and darkness of a display were reversed by the transparency display 10 and the reflective display 9. 
When it displayed in the weak environment of an ambient light, and the transparency display 10 was mainly being 
observed for this reversal, the ambient light was strengthened and the reflective display was performed, the light and 
darkness of a display were reversed and difficulty was produced in the check of the contents of a display. As shown in 
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an example 4, when the same electrical potential difference was impressed from this to the electrode 7 in the reflective 
display 9, and the electrode 7 in the transparency display 10 and it was the mixed mode of NB and NW, reversal of a 
display was large and the thing of the reflective display 9 and the transparency display 10 for which visibility is 
worsened was checked. 

[0256] So that the transparency display 10 also serves as ****** in an example 4 on the other hand at coincidence 
when the reflective display 9 is and the transparency display 10 may also become coincidence with a dark 

display, when the reflective display 9 is a dark display A different electrical potential difference to the electrode 7 in 
the reflective display 9 and the electrode 7 in the transparency display 10 is impressed, that is, when impressing the 
electrical potential difference (IV) this reflective display 9 indicates a dark display to be to the reflective display 9 with 
an electrode 6-7 (orientation device) When impressing the electrical potential difference (2V) from which this 
transparency display 10 serves as a dark display to the transparency display 10 and impressing the electrical potential 
difference (2V) from which this reflective display 9 serves as ****** at the reflective display 9 By impressing the 
electrical potential difference (IV) from which this transparency display 10 serves as ****** to the transparency 
display 10, reversal of the hght and darkness of a display was solved and the same good display condition as an 
example 2 and an example 3 was acquired. 

[0257] The above thing shows that each liquid crystal display of the above-mentioned example 2 - an example 4 can 
reaUze the display which could make the light and darkness of a display in agreement by the reflective display 9 and 
the transparency display 10, and was excellent in visibility while each was [ as opposed to / both / the transparency 
display 10 ] compatible in the lightness and the contrast ratio of ****** also to the reflective display 9. Moreover, it 
turns out that each of each liquid crystal displays of the above-mentioned example 2 - an example 4 can raise display 
grace ftirther, and can perform a good display from the contrast ratio in the transparency display 10 exceeding the 
contrast ratio in the reflective display 9. 

[0258] Next, although a concrete example and the example of a comparison are given and explained with reference to 
drawing ^ and drawing 10 about the liquid crystal display which uses a polarization conversion operation of the liquid 
crystal layer 1 by the twist orientation of the liquid crystal layer 1 for a display among the liquid crystal displays 
conceming the gestalt of this operation, the liquid crystal display conceming the gestalt of this operation is not limited 
at all by the following examples. 

[0259] [Example 5] In this example, the liquid crystal cell for hquid crystal impregnation which has the liquid crystal 
thickness whose transparency display 10 is 7.5 micrometers, and whose reflective display 9 is 4.5 micrometers was 
produced by the production approach of the hquid crystal cell for Uquid crystal impregnation of an example 1, and the 
same approach. That is, also in this example, by sensitization resin's not remaining in the transparency display 10, but 
carrying out pattem formation of the insulator layer 1 1 so that it may be formed in the thickness this whose 
sensitization resin is 3 micrometers in the reflective display 9, in the transparency display 10, liquid crystal thickness 
set up rather than the reflective display 9 so that it might become thick. 

[0260] However, in this example, like examples 2-4, as shown in drawing 4 , the electrode 7 of the reflective display 9 
and the electrode 7 of the transparency display 10 are insulated electrically, and the electrode pattem was produced so 
that an electrical potential difference might be separately impressed to the electrode 7 of the reflective display 9, and 
the electrode 7 of the transparency display 10 from the outside. 

[0261] Moreover, the phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside 
of each electrode substrate in the above-mentioned liquid crystal cell. In addition, the phase contrast compensating 
plate 17 was constituted from a phase contrast compensating plate of one sheet, and the phase contrast compensating 
plate of two sheets constituted the phase contrast compensating plate 16 from this example. Pasting bearing of these 
phase contrast compensating plate 16-17 and a polarizing plate 14-15 was determined corresponding to the direction of 
orientation of liquid crystal (orientation bearing). 

[0262] At this example, it is the twist orientation (the hquid crystal display was produced so that the twist angle (twist 
angle) of the orientation of liquid crystal might become 70 degrees.) of the Uquid crystal layer 1. Specifically, 
orientation processing was performed using the orientation film of an parallel stacking tendency by performing rubbing 
processing so that the rubbing crossed axes angle may become 250 degrees so that the liquid crystal orientation when 
not impressing an electrical potential difference to the orientation film 2-3 might turn into parallel orientation. In 
addition, a rubbing crossed axes angle shall follow the above-mentioned definition. And between the electrode 
substrates in the liquid crystal cell for the above-mentioned liquid crystal impregnation, when a refractive-index 
difference (deltan) introduced the liquid crystal constituent which has the forward dielectric constant anisotropy of 
0.065 by the vacuum pouring-in method, the Uquid crystal layer 1 was formed. According to such orientation 
processing and an operation of the chiral additive added to the liquid crystal constituent, as mentioned above, the twist 
angle (twist angle) of the orientation of liquid crystal can be made into 70 degrees. Thus, according to an electrical 
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potential difference, orientation change produces the Hquid crystal layer 1 which carried out orientation with 
impression of an electrical potential difference from the hquid crystal of the direction center section of thickness of the 
liquid crystal layer 1. 

[0263] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the liquid crystal display 
obtained by this example, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is shown in Table 
2 using the criteria of common bearing. 

[0264] [Example 6] This example as well as an example 5 produced the liquid crystal cell for liquid crystal 
impregnation which has the liquid crystal thickness (d) whose transparency display 10 is 7.5 micrometers, and whose 
reflective display 9 is 4.5 micrometers by the production approach of the hquid crystal cell for hquid crystal 
impregnation of an example 1, and the same approach. Moreover, as shown in drawing 4 , the electrode 7 of the 
reflective display 9 and the electrode 7 of the transparency display 10 are insulated electrically, and the electrode 
pattern was produced so that an electrical potential difference might be separately impressed to the electrode 7 of the 
reflective display 9, and the electrode 7 of the transparency display 10 from the outside. 

[0265] The phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside of each 
electrode substrate in the above-mentioned liquid crystal cell In addition, in this example, the phase contrast 
compensating plate of one sheet was respectively used for the phase contrast compensating plate 16 and the phase 
contrast compensating plate 17. Pasting bearing of these phase contrast compensating plate 16-17 and a polarizing 
plate 14-15 was determined corresponding to the direction of orientation of liquid crystal (orientation bearing). 
[0266] In this example, the liquid crystal display was produced so that the twist orientation (twist angle of the 
orientation of liquid crystal (twist angle)) of the liquid crystal layer 1 might become 90 degrees. Specifically, 
orientation processing was performed using the orientation film of an parallel stacking tendency by performing rubbing 
processing so that the rubbing crossed axes angle may become 270 degrees so that the hquid crystal orientation when 
not impressing an electrical potential difference to the orientation film 2-3 might turn into parallel orientation. In 
addition, a rubbing crossed axes angle shall follow the above-mentioned definition. And between the electrode 
substrates in the liquid crystal cell for the above-mentioned liquid crystal impregnation, when a refractive-index 
difference (deltan) introduced the liquid crystal constituent which has the forward dielectric constant anisotropy of 
0.065 by the vacuum pouring-in mettiod, the hquid crystal layer 1 was formed. According to such orientation 
processing and an operation of the chiral additive added to the liquid crystal constituent, as mentioned above, the twist 
angle (twist angle) of the orientation of liquid crystal can be made into 90 degrees. Thus, according to an electrical 
potential difference, orientation change produces the liquid crystal layer 1 which carried out orientation with 
impression of an electrical potential difference from the hquid crystal of the direction center section of thickness of the 
liquid crystal layer 1 . 

[0267] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the hquid crystal display 
obtained by this example, the phase contrast compensating plate 16-17, and the hquid crystal layer 1 is shown in Table 
2 using the criteria of common bearing. 

[0268] In addition, the optical arrangement shown in Table 2 is each optical element arrangement by the screen in case 
an observer observes the screen, and when the phase contrast compensating plate 16 or the phase contrast 
compensating plate 17 is constituted by two or more phase contrast compensating plates, the Gentlemen phase 
reference compensating plate which constitutes the above-mentioned phase contrast compensating plate 16-17 is 
indicated in order of the actual arrangement from an observer side. 

[0269] Moreover, orientation bearing (orientation bearing of a liquid crystal molecule major axis) of the liquid crystal 
layer 1 is equal to bearing of the rubbing processing performed to the orientation film 2 by the side of a substrate 4 in a 
substrate 4 side, and equal to bearing of the rubbing processing performed to the orientation fihn 3 by the side of a 
substrate 5 in a substrate 5 side. However, when orientation bearing of the liquid crystal which touches the orientation 
film 2 is pursued to the orientation film 3 side, 90 left twist orientation is carried out. Thus, when Hquid crystal 
orientation is pursued and rubbing processing bearing to the orientation fihn 2 is considered to be orientation bearing 
by the side of a substrate 4 (for it to be hereafter written as substrate 4 orientation bearing), rubbing bearing of the 
orientation film 3 turns into bearing which reversed bearing which pursued the orientation of liquid crystal according to 
the twist 180 degrees. Hereafter, orientation bearing by the side of a substrate 5 (it is hereafter written as substrate 5 
orientation bearing) is defined as liquid crystal orientation on the substrate 5 which pursued the orientation of liquid 
crystal according to the twist from substrate 4 orientation bearing. 

[0270] In addition, each bearing in Table 2 expresses with the unit of whenever bearing from criteria bearing taken on 
the screen at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over 
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the homogeneous light with a wavelength of 550nm per nm. 

[0271] 
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[0272] Moreover, the display property of each liquid crystal display obtained in the above-mentioned example 5 and 
the example 6 is respectively shown in drawing 9 and drawing 10 . In addition, each of these display properties is 
measured by the same approach as an example 1, an axis of abscissa shows the actual value of appUed voltage in each 
above-mentioned drawmg, and an axis of ordinate shows lightness (a reflection factor or permeability). Moreover, 
make into 100% of permeabiUty the permeability of the transparency display 10 on which neither of polarizing plate 
14-15 is stuck, and let the reflection factor of the reflective display 9 before sticking a polarizing plate 14 be 100% of 
reflection factors. 

[0273] In drawing_9 , a curve 241 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the Uquid crystal 
display obtained in the example 5, and a curve 242 shows the electrical-potential-difference dependency of the 
permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 5, 

[0274] As shown in drawing 9 , in the example 5, both a reflection factor and permeability are rising [ applied voltage ] 
with the rise of applied voltage in the section beyond 1.2 V. Moreover, the permeability of the transparency display 10 
of the reflection factor of the reflective display 9 in case the permeability of 3% and the transparency display 10 is 2% 
and the applied voltage of the reflection factor of the reflective display 9 in case applied voltage is IV is 4V was 40% 
41%. 

[0275] Moreover, in drawing 10 , a curve 251 shows the electrical-potential-difference dependency of the reflection 
factor of the reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the 
Uquid crystal display obtained in the example 6, and a curve 252 shows the electrical-potential-difference dependency 
of the permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 6. 

[0276] As shown in drawing 10 , both a reflection factor and permeability are rising [ applied voltage ] with the rise of 
applied voltage in the example 6 as well as an example 5 in the section beyond 1.2V. Moreover, in the example 6, the 
permeability of the transparency display 10 of the reflection factor of the reflective display 9 in case the permeability 
of 3% and the transparency display 10 is 2% and the applied voltage of the reflection factor of the reflective display 9 
in case applied voltage is IV is 4V was 37% 35%. 



Page 33 of 73 



[0277] As mentioned above, all, a reflection factor changes to a permeability list with the change of applied voltage to 
this liquid crystal display, and both the reflective display and the transparency display were possible for the liquid 
crystal display obtained in the above-mentioned example 5 and the example 6. 

[0278] Furthermore, when visual observation is carried out, it sets in an example 5 and the example 6. By impressing 
the same electrical potential difference to the electrode 7 in the reflective display 9, and the electrode 7 in the 
transparency display 10 When displaying with the electrode 6 and the electrode 7 by keeping the same the electrical 
potential difference applied to the liquid crystal layer 1 by the reflective display 9 and the transparency display 10, 
change of light and darkness is the same at the reflective display 9 and the transparency display 10, and it checked that 
reversal of the light and darkness of a display did not arise. Moreover, even if it is in the middle of observation and 
changed the reinforcement of an ambient light in the case of this display, change of the contents of a display was not 
seen. That is, when the reflective display 9 was a dark display, the transparency display 10 also became a dark display, 
and when the reflective display 9 was the transparency display 10 also became ******. For this reason, in the 

above-mentioned example 5 and the example 6, when it drove at the reflective display 9 and the transparency display 
10 using the same electrode 7 like a publication to said drawing 1 , reversal of a display was not produced. 
[0279] Therefore, all, each liquid crystal display of the above-mentioned example 5 and an example 6 can make the 
light and darkness of a display in agreement by the reflective display 9 and the transparency display 10 while it is [ as 
opposed to / both / the transparency display 10 ] compatible in the lightness and the contrast ratio of ****** also to the 
reflective display 9, and it can realize the display excellent in visibility. Moreover, from the contrast ratio in the 
transparency display 10 exceeding the contrast ratio in the reflective display 9, each of each liquid crystal displays of 
the above-mentioned example 5 and an example 6 can raise display grace fiirther, and can realize a good display. 
[0280] Moreover, an example 6 has litfle number of sheets of the phase contrast compensating plate used as compared 
with an example 5, and the liquid crystal display which is excellent in visibility and uses for a display both the 
reflected lights and transmitted lights in which a high resolution color display (color display) is possible can be offered 
more cheaply. 

[0281] With the gestalt of the above operation, by changing Hquid crystal thickness by the reflective display and the 
transparency display explained the liquid crystal display which performs a good transparency display in a good 
reflective display list. The following explanation explains the liquid crystal display which sets up and performs a good 
transparency display in a good reflective display list so that the liquid crystal thickness in a reflective display and the 
liquid crystal thickness in a transparency display may become equal. 

[0282] [Gestalt 3 of operation] With the gestalt of this operation, when the liquid crystal thickness in a reflective 
display and the liquid crystal thickness in a transparency display are equal, the liquid crystal display which realizes a 
good transparency display is explained to a good reflective display list by changing the electrical potential difference 
which carries out a seal of approval by the reflective display and the transparency display, and changing hquid crystal 
orientation by the reflective display and the transparency display. 

[0283] With the gestalt of this operation, the polarizing plate 14-15 of a publication is used for the gestalt 2 of said 
operation, the case where it sets up in the liquid crystal display which uses the retardation of the liquid crystal layer 1 
for a display so that liquid crystal thickness may become equal by the reflective display 9 and the transparency display 
10 is mentioned as an example, and such a liquid crystal display is explained using a concrete example and the 
example of a comparison with reference to drawing 4 and drawing 1 1 - drawing 16 . However, the liquid crystal 
display concerning the gestalt of this operation is not limited at all by the following examples. 
[0284] In addition, the same number is given to the component which has the function as the gestalt 1 of said 
operation, and the gestalt 2 of operation of explanation same for convenience, and the explanation is omitted. 
Moreover, since it is the same as that of the gestalt 2 of said operation except being set up about the concrete whole 
configuration of the liquid crystal display concerning the gestalt of this operation so that liquid crystal thickness may 
become equal by the reflective display 9 and the transparency display 10, the explanation is omitted here. 
[0285] What is necessary is just to form an electrode 7 direcfly on a substrate 5, without forming the insulator layer 1 1 
formed on said substrate 5, in order to set up so that liquid crystal thickness may become equal by the reflective display 
9 and the transparency display 10 as shown in the gestalt of this operation. 

[0286] [Example 7] As the insulator layer 1 1 which consists of sensitization resin which has insulation is not formed 
on a substrate 5 in an example 1 in this example and it is shown in drawing 4 The electrode 7 of the reflective display 9 
and the electrode 7 of the transparency display 10 are insulated electrically. Except having produced the electrode 
pattern so that an electrical potential difference might be separately impressed to the electrode 7 of the reflective 
display 9, and the electrode 7 of the transparency display 10 from the liquid crystal cell outside By the production 
approach of the liquid crystal cell for Hquid crystal impregnation of an example 1, and the same approach, the 
reflective display 9 and the transparency display 10 produced the liquid crystal cell for liquid crystal impregnation 
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which both has 4. 5 -micrometer Hquid crystal thickness (d). 

[0287] And the refractive-index difference (deltan) of the hquid crystal constituent which does not contain a chiral 
agent in the liquid crystal cell for the above-mentioned liquid crystal impregnation is 0.065, and the liquid crystal layer 
1 was formed by introducing the liquid crystal constituent which has a forward dielectric constant anisotropy by the 
vacuum pouring-in method. 

[0288] The phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside of each 
electrode substrate in the above-mentioned liquid crystal cell. In addition, while constituting the phase contrast 
compensating plate 17 from a phase contrast compensating plate of two sheets, the phase contrast compensating plate 
of two sheets constituted the phase contrast compensating plate 16 from this example. Pasting bearing of these phase 
contrast compensating plate 16-17 and a polarizing plate 14-15 was determined corresponding to the direction of 
orientation of liquid crystal (orientation bearing). 

[0289] In this example, while using the liquid crystal layer in which liquid crystal carries out orientation to parallel 
(parallel to the screen) and which has not carried out twist orientation to the liquid crystal layer 1 to the substrate 4-5, 
the birefringence mode in which the retardation of the liquid crystal layer 1 was used for a display was used as a liquid 
crystal display method. 

[0290] Moreover, the retardation suitable for a reflective display was used for the transparency display 10 in this 
example. Here, although the reflective display 9 is set up like the reflective display 9 of the example 2 in the gestalt 2 
of said operation, the liquid crystal thickness is equal to the reflective display 9, and it is set up by the transparency 
display 10, and differ in the example 2. For this reason, in this example, in an example 2, again, the optical design was 
performed and optical arrangement of the phase contrast compensating plate 16-17 is determined as the optical 
arrangement list of a polarizing plate 14-15. In this example, optical arrangement of the phase contrast compensating 
plate 16-17 was set as these polarizing plate 14 and 15 Hsts so that the dark display of the transparency display 10 
might be good. 

[0291] Moreover, in this example, while using the orientation film of an parallel stacking tendency for the orientation 
fihn 2-3 like said example 2 so that liquid crystal might carry out orientation in parallel with the screen when not 
unpressing an electrical potential difference, the rubbing crossed axes angle of the orientation film 2-3 was set as 180 
degrees, and orientation processing was performed. In such orientation processing, the twist angle (twist angle) of the 
orientation of liquid crystal is 0 times, and orientation change produces it from the liquid crystal of the direction center 
section of thickness of the liquid crystal layer 1 with impression of an electrical potential difference according to an 
electrical potential difference. 

[0292] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the Hquid crystal display 
obtained by this example, the phase contrast compensating plate 16-17, and the hquid crystal layer 1 is shown in Table 
3 using the criteria of common bearing. 

[0293] [Example 3 of a comparison] Here, the example of a comparison of the above-mentioned example 7 is shown. 
In this example 3 of a comparison, while the phase contrast compensating plate of two sheets constituted the phase 
contrast compensating plate 16 in the hquid crystal display shown in an example 7, the phase contrast compensating 
plate 17 was constituted from a phase contrast compensating plate of one sheet, and the liquid crystal display shown in 
an example 7 and the liquid crystal display designed similarly were produced except having set optical arrangement of 
the phase contrast compensating plate 16-17 as polarizing plate 14 and 15 lists so that ****** ^f^j^g transparency 
display 10 might become good. Pasting bearing of the above-mentioned phase contrast compensating plate 16-17 and a 
polarizing plate 14-15 was determined corresponding to the direction of orientation of liquid crystal (orientation 
bearing). 

[0294] Moreover, also in this example of a comparison, while using the orientation film of an parallel stacking 
tendency for the orientation fihn 2-3 like said example 7 so that liquid crystal might carry out orientation in parallel 
with the screen when not impressing an electrical potential difference, the rubbing crossed axes angle of the orientation 
fihn 2-3 was set as 180 degrees, and orientation processing was performed. In such orientation processing, the twist 
angle (twist angle) of the orientation of liquid crystal is 0 times, and orientation change produces it from the liquid 
crystal of the direction center section of thickness of the liquid crystal layer 1 with impression of an electrical potential 
difference according to an electrical potential difference. 

[0295] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a hst, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the Hquid crystal display 
obtained in this example of a comparison, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is 
shown in Table 3 using the criteria of common bearing. 

[0296] [Example 8] In the liquid crystal display shown in an example 7 by this example The liquid crystal thickness (d) 
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in the reflective display 9 and the Hquid crystal thickness (d) in the transparency display 10 are both 7.5 micrometers. 
The retardation suitable for a transparency display was used for the reflective display 9, and the liquid crystal display 
shown in an example 7 and the liquid crystal display designed similarly were produced except having set optical 
arrangement of the phase contrast compensating plate 16-17 as polarizing plate 14 and 15 lists so that a reflective 
display might be good. 

[0297] As the insulator layer 1 1 which consists of sensitization resin which has insulation is not more specifically 
formed on a substrate 5 in an example 1 by this example and it is shown in drawing 4 The electrode 7 of the reflective 
display 9 and the electrode 7 of the transparency display 10 are insulated electrically. Except having produced the 
electrode pattern so that an electrical potential difference might be separately impressed to the electrode 7 of the 
reflective display 9, and the electrode 7 of the transparency display 10 fi-om the liquid crystal cell outside By the 
production approach of the liquid crystal cell for liquid crystal impregnation of an example 1, and the same approach, 
the reflective display 9 and the transparency display 10 produced the liquid crystal cell for liquid crystal impregnation 
which both has 7, 5 -micrometer liquid crystal thickness (d). 

[0298] And the refractive-index difference (deltan) of the liquid crystal constituent which does not contain a chiral 
agent in the liquid crystal cell for the above-mentioned liquid crystal impregnation is 0.065, and the liquid crystal layer 
1 was formed by introducing the hquid crystal constituent which has a forward dielectric constant anisotropy by the 
vacuum pouring-in method. 

[0299] The phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside of each 
electrode substrate in the above-mentioned Uquid crystal cell. In addition, while constituting the phase contrast 
compensating plate 17 from a phase contrast compensating plate of two sheets, the phase contrast compensating plate 
of two sheets constituted the phase contrast compensating plate 16 from this example. Pasting bearing of these phase 
contrast compensating plate 16-17 and a polarizing plate 14-15 was determined corresponding to the direction of 
orientation of liquid crystal (orientation bearing). 

[0300] In this example, while using the liquid crystal layer in which liquid crystal carries out orientation to parallel 
(parallel to the screen) and which has not carried out twist orientation to the liquid crystal layer 1 to the substrate 4-5, 
the birefringence mode in which the retardation of the liquid crystal layer 1 was used for a display was used as a liquid 
crystal display method. 

[0301] Moreover, the retardation suitable for a transparency display was used for the reflective display 9 in this 
example. Here, although the transparency display 10 is set up like the transparency display 10 of the example 2 in the 
gestalt 2 of said operation, the Hquid crystal thickness is equal to the transparency display 10, and it is set up by the 
reflective display 9, and differ in the example 2. For this reason, in this example, in an example 2, again, the optical 
design was performed and optical arrangement of the phase contrast compensating plate 16-17 is determined as the 
optical arrangement list of a polarizing plate 14-15. In this example, optical arrangement of the phase contrast 
compensating plate 16-17 was set as these polarizing plate 14 and 15 Usts so that a reflective display might be good. 
[0302] Moreover, in this example, while using the orientation film of an parallel stacking tendency for the orientation 
fihn 2-3 like said example 2 so that liquid crystal might carry out orientation in parallel with the screen when not 
impressing an electrical potential difference, the rubbing crossed axes angle of the orientation film 2-3 was set as 180 
degrees, and orientation processing was performed. In such orientation processing, the twist angle (twist angle) of the 
orientation of liquid crystal is 0 fimes, and orientation change produces it from the liquid crystal of the direction center 
section of thickness of the liquid crystal layer 1 with impression of an electrical potential difference according to an 
electrical potential difference. 

[0303] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a Hst, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the liquid crystal display 
obtained by this example, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is shown in Table 
3 using the criteria of common bearing. 

[0304] In addition, the optical arrangement shown in Table 3 is each optical element arrangement by the screen in case 

an observer observes the screen, and when the phase contrast compensating plate 16 or the phase contrast 
compensating plate 17 is constituted by two or more phase contrast compensating plates, the Gentlemen phase 
reference compensating plate which constitutes the above-mentioned phase contrast compensating plate 16-17 is 
indicated in order of the actual arrangement from an observer side. 

[0305] Moreover, although orientation bearing (orientation bearing of a liquid crystal molecule major axis) of the 
liquid crystal layer 1 whole at the time of no electrical-potential-difference impressing has been indicated since the 
Uquid crystal layer 1 has taken the orientation which is not twisted, this orientation bearing is bearing of the rubbing 
processing performed to the orientation film 2 by the side of a substrate 4. 

[0306] In addition, each bearing expresses with the unit of whenever bearing from criteria bearing taken on the screen 
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at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over the 

homogeneous hght with a wavelength of 550nm per nm. 

[0307] 
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[0308] [Example 4 of a comparison] In the liquid crystal display shown in an example 7 in this example of a 
comparison Liquid crystal carries out orientation to the liquid crystal layer 1 to a substrate 4-5 at parallel (parallel to 
the screen). And the liquid crystal layer which carried out twist orientation 70 degrees was used, and the liquid crystal 
display shown in an example 7 and the liquid crystal display designed similarly were produced except having used the 
polarization conversion operation of the liquid crystal layer 1 by the twist orientation of this liquid crystal layer 1 for 
the display. 

[0309] As the insulator layer 1 1 which consists of sensitization resin which has insulation is not more specifically 
formed on a substrate 5 in an example 1 in this example of a comparison and it is shown in drawing 4 The electrode 7 
of the reflective display 9 and the electrode 7 of the transparency display 10 are insulated electrically. Except having 
produced the electrode pattern so that an electrical potential difference might be separately impressed to the electrode 7 
of the reflective display 9, and the electrode 7 of the transparency display 10 from the liquid crystal cell outside By the 
production approach of the liquid crystal cell for liquid crystal impregnation of an example 1, and the same approach, 
the reflective display 9 and the transparency display 10 produced the liquid crystal cell for liquid crystal impregnation 
which both has 4. 5 -micrometer liquid crystal thickness (d). 

[0310] Moreover, the phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside 
of each electrode substrate in the above-mentioned liquid crystal cell. In addition, while constituting the phase contrast 
compensating plate 17 from a phase contrast compensating plate of two sheets, the phase contrast compensating plate 
of two sheets constituted the phase contrast compensating plate 16 fi-om this example of a comparison. Pasting bearing 
of these phase contrast compensating plate 16-17 and a polarizing plate 14-15 was determined corresponding to the 
direction of orientation of liquid crystal (orientation bearing). 

[031 1] Furthermore, in this example of a comparison, orientation processing was performed by performing rubbing 
processing using the orientation film of an parallel stacking tendency, so that the rubbing crossed axes angle may 
become 250 degrees so that the liquid crystal orientation when not impressing an electrical potential difference to the 
orientation film 2-3 might turn into parallel orientation. In addition, a rubbing crossed axes angle shall follow the 
above-mentioned definition. And between the electrode substrates in the liquid crystal cell for the above-mentioned 
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liquid crystal impregnation, when a refractive-index difference (deltan) introduced the liquid crystal constituent which 
has the forward dielectric constant anisotropy of 0.065 by the vacuum pouring-in method, the liquid crystal layer 1 was 
formed. According to such orientation processing and an operation of the chiral additive added to the liquid crystal 
constituent, as mentioned above, the twist angle (twist angle) of the orientation of liquid crystal can be made into 70 
degrees. In addition, the above-mentioned chiral additive is adjusting the addition so that the above-mentioned twist 
angle may be acquired. Thus, according to an electrical potential difference, orientation change produces the liquid 
crystal layer 1 which carried out orientation with impression of an electrical potential difference from the liquid crystal 
of the direction center section of thickness of the liquid crystal layer 1 . 

[0312] Moreover, in this example of a comparison, the refractive-index difference (deltan) of the liquid crystal 
constituent suitable for a reflective display and the product (deltan-d) with liquid crystal thickness (d) were used for the 
transparency display 10. Here, althou^ the reflective display 9 is set up like the reflective display 9 of the example 5 
in the gestalt 2 of said operation, the liquid crystal thickness is equal to the reflective display 9, and it is set up by the 
transparency display 10, and differ in the example 5. For this reason, in this example of a comparison, in an example 5, 
again, the optical design was performed and optical arrangement of the phase contrast compensating plate 16-17 is 
determined as the optical arrangement list of a polarizing plate 14-15. In this example of a comparison, optical 
arrangement of the phase contrast compensating plate 16-17 was set as these polarizing plate 14 and 15 Usts so that the 
dark display of the transparency display 10 might be good. 

[0313] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the hquid crystal display 
obtained in this example of a comparison, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is 
shown in Table 4 using the criteria of common bearing. 

[0314] [Example 5 of a comparison] In this example of a comparison, the liquid crystal display shown in the example 4 
of a comparison and the liquid crystal display designed similarly were produced in the liquid crystal display shown in 
the example 4 of a comparison except having set the phase contrast compensating plate 16 and optical arrangement of 
17 as polarizing plate 14 and 15 Usts so that ****** of the transparency display 10 might become good. Namely, m 
this example of a comparison, in the liquid crystal display shown in an example 7, optical arrangement of the phase 
contrast compensating plate 16-17 is set as polarizing plate 14 and 15 lists so that ****** of the transparency display 
10 may become good. And liquid crystal carries out orientation to the liquid crystal layer 1 to a substrate 4-5 at parallel 
(parallel to the screen). And the hquid crystal layer which carried out twist orientation 70 degrees was used, and the 
liquid crystal display shown in an example 7 and the hquid crystal display designed similarly were produced except 
having used the polarization conversion operation of the liquid crystal layer 1 by the twist orientation of this liquid 
crystal layer 1 for the display. 

[0315] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the liquid crystal display 
obtained in this example of a comparison, the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is 

shown in Table 4 using the criteria of common bearing. 

[0316] [Example 9] In the liquid crystal display shown in an example 8 by this example While the phase contrast 
compensating plate 16 is constituted from a phase contrast compensating plate of two sheets, the phase contrast 
compensating plate 17 is constituted from a phase contrast compensating plate of one sheet. Liquid crystal carries out 
orientation to the liquid crystal layer 1 to a substrate 4-5 at parallel (parallel to the screen). And the liquid crystal layer 
which carried out twist orientation 70 degrees was used, and the liquid crystal display shown in an example 8 and the 
liquid crystal display designed similarly were produced except having used the polarization conversion operation of the 
liquid crystal layer 1 by the twist orientation of this liquid crystal layer 1 for the display. 

[0317] As the insulator layer 1 1 which consists of sensitization resin which has insulation is not more specifically 
formed on a substrate 5 in an example 1 by this example and it is shown in drawing 4 The electrode 7 of the reflective 
display 9 and the electrode 7 of the transparency display 10 are insulated electrically. Except having produced the 
electrode pattern so that an electrical potential difference might be separately impressed to the electrode 7 of the 
reflective display 9, and the electrode 7 of the transparency display 10 from the hquid crystal cell outside By the 
production approach of the liquid crystal cell for liquid crystal impregnation of an example 1, and the same approach, 
the reflective display 9 and the transparency display 10 produced the liquid crystal cell for hquid crystal impregnation 
which both has 7. 5 -micrometer liquid crystal thickness (d). 

[0318] Moreover, the phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside 
of each electrode substrate in the above-mentioned liquid crystal cell. In addition, the phase contrast compensating 
plate 17 was constituted from a phase contrast compensating plate of one sheet, and the phase contrast compensating 
plate of two sheets constituted the phase contrast compensating plate 16 from this example. Pasting bearing of these 
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phase contrast compensating plate 16-17 and a polarizing plate 14-15 was determined corresponding to the direction of 
orientation of liquid crystal (orientation bearing). 

[0319] And in this example, the liquid crystal display was produced so that the twist orientation (twist angle of the 
orientation of liquid crystal (twist angle)) of the liquid crystal layer 1 might become 70 degrees. Specifically, 
orientation processing was performed using the orientation film of an parallel stacking tendency by performing rubbing 
processing so that the rubbing crossed axes angle may become 250 degrees so that the liquid crystal orientation when 
not impressing an electrical potential difference to the orientation film 2-3 might turn into parallel orientation. In 
addition, a rubbing crossed axes angle shall follow the above-mentioned definition. And between the electrode 
substrates in the liquid crystal cell for the above-mentioned liquid crystal impregnation, when the refi-active-index 
difference (deltan) of a liquid crystal constituent introduced the liquid crystal constituent which has the forward 
dielectric constant anisotropy of 0.065 by the vacuum pouring-in method, the liquid crystal layer 1 was formed. 
According to such orientation processing and an operation of the chiral additive added to the liquid crystal constituent, 
as mentioned above, the twist angle (twist angle) of the orientation of liquid crystal can be made into 70 degrees. In 
addition, the above-mentioned chiral additive is adjusting the addition so that the above-mentioned twist angle may be 
acquired. Thus, according to an electrical potential difference, orientation change produces the liquid crystal layer 1 
which carried out orientation with impression of an electrical potential difference fi^om the liquid crystal of the 
direction center section of thickness of the liquid crystal layer 1. 

[0320] Moreover, in this example, the refi*active-index difference (deltan) of the liquid crystal constituent suitable for a 
transparency display and the product (deltan-d) of liquid crystal thickness (d) were used for the reflective display 9. 
Here, although the transparency display 10 is set up like the transparency display 10 of the example 5 in the gestalt 2 of 
said operation, the liquid crystal thickness is equal to the transparency display 10, and it is set up by the reflective 
display 9, and differ in the example 5. For this reason, in this example, in an example 5, again, the optical design was 
performed and optical arrangement of the phase contrast compensating plate 16-17 is determined as the optical 
arrangement list of a polarizing plate 14-15. In this example, optical arrangement of the phase contrast compensating 
plate 16-17 was set as these polarizing plate 14 and 15 Usts so that a reflective display might be good. 
[0321] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the liquid crystal display 
obtained by this example, the phase contrast compensating plate 16-17, and the Uquid crystal layer 1 is shown in Table 
4 using the criteria of common bearing. 

[0322] In addition, the optical arrangement shown in Table 4 is each optical element arrangement by the screen in case 
an observer observes the screen, and when the phase contrast compensating plate 16 or the phase contrast 
compensating plate 17 is constituted by two or more phase contrast compensating plates, the Gentlemen phase 
reference compensating plate which constitutes the above-mentioned phase contrast compensating plate 16-17 is 
indicated in order of the actual arrangement fi-om an observer side. Moreover, each bearing in Table 4 expresses with 
the unit of whenever bearing from criteria bearing taken on the screen at arbitration, and the retardation of a Gentlemen 
phase reference compensating plate shows the value over the homogeneous Ught with a wavelength of 550nm per nm. 
[0323] 
[Table 4] 
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[0324] As mentioned above, in the liquid crystal display concerning the example 7 and the examples 3-5 of a 
comparison which have 4. 5 -micrometer hquid crystal thickness (d), Hquid crystal thickness is set up so that it may be 
suitable for a reflective display. For this reason, in the above-mentioned example 7 and the examples 3-5 of a 
comparison, optical arrangement vsdth the polarizing plate 14 and the phase contrast compensating plate 16 only related 
to a reflective display is set up so that it may be suitable for a reflective display. On the other hand, the transparency 
display 10 is set as the liquid crystal thickness in v^hich the liquid crystal thickness differs from the liquid crystal 
thickness of the transparency display 10 of the liquid crystal display in each example of the gestaU 2 of said operation. 
For this reason, in the above-mentioned example 7 and the examples 3-5 of a comparison, it combined with the optical 
property of the transparency display 10 of each liquid crystal display, and optical arrangement of the phase contrast 
compensating plate 17 and a polarizing plate 15 was set up. That is, in the example 7 and the example 4 of a 
comparison, the liquid crystal display which can reaUze a good dark display was produced, and the liquid crystal 
display which can realize good ****** was produced in the example 3 of a comparison, and the example 5 of a 
comparison. 

[0325] On the other hand, in the liquid crystal display concerning the example 8 and example 9 which have 7.5- 
micrometer liquid crystal thickness (d), liquid crystal thickness is set up so that it may be suitable for a transparency 
display. For this reason, in the above-mentioned example 8 and the example 9, optical arrangement of the polarizing 
plate 14 related to a transparency display, the phase contrast compensating plate 16, the phase contrast compensating 
plate 17, and a polarizing plate 15 is set up so that it may be suitable for a transparency display. Therefore, a display 
property is determined by optical arrangement of the polarizing plate 14 with which the reflective display 9 was set up 
to compensate for the transparency display, and the phase contrast compensating plate 16 in the above-mentioned 
example 8 and the example 9. 

[0326] Moreover, the display property of each liquid crystal display obtained in the above-mentioned example 7, the 
example 3 of a comparison, the example 8, the example 4 of a comparison, the example 5 of a comparison, and the 
example 9 is respectively shown in drawing 1 1 , drawing 12 , drawing 13 , drawing 14 , and drawing 15 . In addition, 
each measures these display properties using a microscope like an example 1, an axis of abscissa shows the actual 
value of applied voltage in each above-mentioned drawing, and an axis of ordinate shows lightness (a reflection factor 
or permeability). Moreover, make into 100% of permeability the permeability of the transparency display 10 on which 
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neither of polarizing plate 14-15 is stuck, and let the reflection factor of the reflective display 9 before sticking a 
polarizing plate 14 be 100% of reflection factors. 

[0327] In drawing 1 1 , a curve 261 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the liquid crystal 
display obtained in the example 7, and a curve 262 shows the electrical-potential-difference dependency of the 
permeabihty of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 7. 

[0328] In the example 7, as shown in drawing 1 1 , while permeability rises with the rise of applied voltage, a reflection 
factor rises with the rise of applied voltage in the section whose applied voltage is 1 V-2V, and it is decreasing with the 
rise of appUed voltage in the section whose appUed voltage is 1 V-3V after it Moreover, the permeability of the 
transparency display 10 of the reflection factor of the reflective display 9 m case the permeability of 40% and the 
transparency display 10 is 18% and the applied voltage of the reflection factor of the reflective display 9 in case the 
permeability of 3% and the transparency display 10 is 3% and the applied voltage of the reflection factor of the 
reflective display 9 in case apphed voltage is IV is 2V is 3V was 33% 28%. 

[0329] Moreover, in drawing 12 , a curve 271 shows the electrical-potential-difference dependency of the reflection 
factor of the reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the 
liquid crystal display obtained in the example 3 of a comparison, and a curve 272 shows the electrical-potential- 
difference dependency of the permeability of the transparency display 10 to the electrical potential difference between 
the electrodes 6 and electrodes 7 in the liquid crystal display obtained in the example 3 of a comparison. 
[0330] As shown in drawin g 12 , in the example 3 of a comparison, both a reflection factor and permeability are rising 
with the rise of applied voltage in the section whose applied voltage is 1 V-2V. Moreover, the permeability of the 
transparency display 10 of the reflection factor of the reflective display 9 in case the permeability of 3% and the 
transparency display 10 is 18% and the applied voltage of the reflection factor of the reflective display 9 in case 
applied voltage is IV is 2V was 40% 40%. 

[0331] In drawing 13 , a curve 281 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the liquid crystal 
display obtained in the example 8, and a curve 282 shows the electrical-potential-difference dependency of the 
permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the liquid crystal display obtained in the example 8. 

[0332] As shown in drawing 13 , in the section whose applied voltage is 1 V-2V in the example 8 While permeability 
rises with the rise of applied voltage, a reflection factor After going up with the rise of applied voltage in the section 
whose appUed voltage is 0.7V-1.2V, apphed voltage once decreases with the rise of applied voltage in the section 
which are 1.2 V- 1.7 V, and it is going up with the rise of applied voltage again after that in the section whose apphed 
voltage is 1.7V-2.3V. Moreover, the reflection factor of the reflective display 9 in case 40% and the applied voltage of 
the reflection factor of the reflective display 9 in case as for the permeability of 24% and the transparency display 10 
the reflection factor of the reflective display 9 in case apphed voltage is IV is 3% and its applied voltage is L2V are 
1.7 V was 3%, and the permeabihty of the transparency display 10 of the reflection factor of the reflective display 9 in 
case appUed voltage is 2V was 39% 27%. 

[0333] In drawing 14 , a curve 291 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the liquid crystal 
display obtained in the example 4 of a comparison, and a curve 292 shows the electrical-potential-difference 
dependency of the permeability of the transparency display 10 to the electrical potential difference between the 
electrodes 6 and electrodes 7 in the liquid crystal display obtained in the example 4 of a comparison. 
[0334] As shown in drawing 14 , in the example 4 of a comparison, both a reflection factor and permeability are rising 
with the rise of applied voltage in the section whose appUed voltage is 1.2V-3V. Moreover, the permeability of the 
transparency display 10 of the reflection factor of the reflective display 9 in case the permeability of 3% and the 
transparency display 10 is 1% and the appUed voltage of the reflection factor of the reflective display 9 in case appUed 
voltage is 1.2V is 3V was 16% 36%. 

[0335] In drawing J5 , a curve 31 1 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the liquid crystal 
display obtained in the example 5 of a comparison, and a curve 312 shows the electrical-potential-difference 
dependency of the permeability of the transparency display 10 to the electrical potential difference between the 
electrodes 6 and electrodes 7 in the liquid crystal display obtained in the example 5 of a comparison. 
[0336] As shown in drawing 15 , in the example 5 of a comparison, both a reflection factor and permeability are rising 
with the rise of applied voltage in the section whose appUed voltage is 1.2V-3V. Moreover, the permeability of the 
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transparency display 10 of the reflection factor of the reflective display 9 in case the permeability of 3% and the 
transparency display 10 is 21% and the applied voltage of the reflection factor of the reflective display 9 in case 
applied voltage is 1.2V is 3V was 35% 39%, 

[0337] In drawing 16 , a curve 321 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 to the electrical potential difference between the electrodes 6 and electrodes 7 in the hquid crystal 
display obtained in the example 9, and a curve 322 shows the electrical-potential-difference dependency of the 
permeability of the transparency display 10 to the electrical potential difference between the electrodes 6 and 
electrodes 7 in the Hquid crystal display obtained in the example 9. 

[0338] In the example 9, as shown in drawing 16 , while permeability rises with the rise of applied voltage, a reflection 
factor once decreases with the rise of applied voltage in the section whose appUed voltage is 0.9V- 1.7V, and is rising 
with the rise of applied voltage after it in the section whose applied voltage is 1.2V-3V. Moreover, the reflection factor 
of the reflective display 9 in case the permeability of 7% and the transparency display 10 is 32% and the applied 
voltage of the reflection factor of the reflective display 9 in case appUed voltage is 1 .2V is 1 .7V was 3%, and the 
permeability of the transparency display 10 of the reflection factor of the reflective display 9 in case applied voltage is 
3Vwas 36% 37%. 

[0339] In the liquid crystal display which uses change of the polarization condition by polarization conversion 
operation of the retardation of the liquid crystal layer 1, the rotatory polarization, etc. for a display using a polarizing 
plate 14-15 so that clearly from the above example and example of a comparison When the hquid crystal thickness of 
the liquid crystal layer 1 is made in agreement by the reflective display 9 and the transparency display 10, When the 
same electrical potential difference is impressed to the electrode 7 in the reflective display 9, and the electrode 7 in the 
transparency display 10, (when the reflective display 9 and the transparency display 10 are driven on a common 
electrical potential difference) As shown in an example 7 and the examples 3-5 of a comparison, at the time of 
impression of an electrical potential difference fully compatible by the reflective display 9 in the lightness and the 
contrast ratio of ******, coexistence with the lightness of ****** of the transparency display 10 and a contrast ratio is 
not enough. As shown in an example 8 and an example 9, at the time of impression of an electrical potential difference 
fully compatible by the transparency display 10 in the lightness and the contrast ratio of ******, change of the 
lightness of the reflective display 9 and change of the lightness of the transparency display 10 are not in agreement, and 
it does not become a good display. 

[0340] However, each liquid crystal display obtained in the example 7, the example 8, and the example 9 is what (the 
reflective display 9 and the transparency display 10 are driven on a different electrical potential difference) a different 
electrical potential difference to the electrode 7 in the reflective display 9 and the electrode 7 in the transparency 
display 10 is impressed for, and can be considered as a good display. 

[0341] That is, each liquid crystal display of the above-mentioned example 7 - an example 9 By impressing the 
electrical potential difference from which all differ to the electrode 7 in the reflective display 9, and the electrode 7 in 
the transparency display 10 While it is [ as opposed to / both / the transparency display 10 ] compatible in the lightness 
and the contrast ratio of ****** also to the reflective display 9, the hght and darkness of a display can be made in 
agreement by the reflective display 9 and the transparency display 10, and it tums out that the display excellent in 
visibility is realizable. 

[0342] In the liquid crystal display which uses a polarization conversion operation of the retardation of the hquid 
crystal layer 1, the rotatory polarization, etc. for a display using a polarizing plate 14-15 as a result of comparing the 
gestalt of this operation with the gestalt 2 of said operation In order to reconcile the hghtness and the contrast ratio of 
****** by both the reflective display 9 and the transparency display 10, it tums out that it is effective to set up more 
greatly than the thickness of the liquid crystal layer 1 in the reflective display 9 the thickness of the liquid crystal layer 
1 in the transparency display 10. 

[0343] In addition, although the liquid crystal orientation in the condition of not impressing the electrical potential 
difference showed the parallel thing to the direction of a flat surface of the screen as liquid crystal display mode in each 
example in the gestalt of this operation, and the gestalt 2 of said operation It cannot be overemphasized by using the 
hquid crystal ingredient of a different property from the liquid crystal ingredient illustrated in each above-mentioned 
example, or using the orientation film of a different property from the illustrated orientation fihn that perpendicular 
orientation mode, hybrid orientation mode, etc. can be used. 

[0344] Furthermore, even if liquid crystal display mode is which the mode in which the retardation or rotatory 
polarization of the liquid crystal layer 1 was used, liquid crystal thickness influences an optical property and it cannot 
be overemphasized that a good optical property realizes all the things for which the one where the liquid crystal 
thickness in the reflective display 9 is thinner than the liquid crystal thickness in the transparency display 10 is suitable 
by this invention. 
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[0345] Moreover, an example 4 and an example 7 - an example 9 are giving the electrical potential difference in which 
the reflective display 9 and the transparency display 10 change with electrodes 6-7 (orientation device), and it turns out 
that it becomes possible to display good. In this case, it becomes possible in an example 4 and the example 7 to 
indicate the transparency display 10 good by fully impressing an electrical potential difference to the transparency 
display 10. Moreover, a good display is attained when an example 8 and an example 9 all adjust the electrical potential 
difference of the reflective display 9. Therefore, it tums out that a good display is realizable by producing a liquid 
crystal cell beforehand so that an electrical potential difference can be changed into the gestalt list of this operation by 
the reflective display 9 and the transparency display 10 besides the approach of changing liquid crystal thickness by the 
reflective display 9 and the transparency display 10 according to the gestalt 2 of said operation. 
[0346] [Gestah 4 of operation] With the gestah of this operation, by changing orientation processing bearing on the 
substrate which determines liquid crystal orientation (rubbing bearing), i.e., orientation processing bearing of the 
orientation film established in each electrode substrate, by the reflective display and the transparency display, and 
changing liquid crystal orientation by the reflective display and the transparency display explains the liquid crystal 
display which realizes a good transparency display to a good reflective display list. 

[0347] With the gestalt of this operation, in order to carry out orientation of the liquid crystal layer uniformly, the so- 
called rubbing method is used. In order to change orientation processing bearing of the orientation fihn established in 
each electrode substrate by the reflective display and the transparency display with the gestalt of this operation, it is 
possible to realize at least two kinds of Hquid crystal orientation by covering an orientation fihn front face by a 
photoresist etc. on the occasion of rubbing processing of the orientation fihn. According to this approach, it becomes 
possible to be able to realize liquid crystal orientation suitable for a reflective display, and liquid crystal orientation 
suitable for a transparency display to coincidence, consequently to realize a good transparency display in a good 
reflective display list. 

[0348] Although the liquid crystal display conceming the gestalt of this operation is hereafter explained more to a 
detail, the same number is given to the component which has the fiinction as the gestalt 3 of the gestalt 1 of said 
operation - operation of explanation same for convenience, and the explanation is omitted. 

[0349] First, orientation down stream processing of the substrate (electrode substrate 40) used for the liquid crystal 
display conceming the gestah of this operation is explained using drawing 17 and drawing 18 (a) - (e). 
[0350] First, as shown in drawing 18 (a), an orientation film ingredient is applied to the contact surface with the liquid 
crystal layer 1 in the substrate 41 (equivalent to the substrate 4 after electrode 6 formation, or the substrate 5 after 
electrode 7 formation) which constitutes a liquid crystal cell (SI). Prebaking (S2) and curing (S3) are performed, and 
the orientation film 42 (equivalent to the orientation fihn 2 or the orientation fihn 3) is formed in the contact surface 
with the liquid crystal layer 1 in the above-mentioned substrate 41. 

[0351] Subsequently, orientation processing of the electrode substrate 40 which equipped the interface with the liquid 
crystal layer 1 oh the above-mentioned substrate 41 with the orientation film 42 is performed by carrying out rubbing 
processing of the above-mentioned orientation fihn 42. Under the present circumstances, with the gestalt of this 
operation, first, as shown in drawing 18 (b), the screen by the resist 43 for rubbing processing screens is performed so 
that rubbing processing may be performed partially. In this case, UV mask exposure (S6), development (S7), and 
curing (S8) are performed, and rubbing processing is performed to orientation processing field 42a of the above 1st 
after that so that the resist ingredient for rubbing processing screens may be applied and some above-mentioned 
orientation film 42 (1st orientation processing field 42a) may be first exposed after (84) and prebaking (S5) on the 
above-mentioned orientation film 42 (S9). Subsequently, after washing the electrode substrate 40 after this rubbing 
processing (SIO), as shown in drawing 18 (c), the above-mentioned resist 43 is exfoHated (SI 1). 
[0352] Then, in order to realize different liquid crystal orientation from the liquid crystal orientation in orientation 
processing field 42a of the above 1st, as shown in drawing 18 (d), the part (1st orientation processing field 42a) by 
which rubbing was already carried out is protected by the resist 44 for rubbing processing screens, and rubbing 
processing of an unsettled part is performed. That is, the resist ingredient for rubbing processing screens is applied on 
the orientation film 42 which exfoliated the resist 43 (S12). So that orientation processing fields other than 1st 
orientation processing field 42a on the above-mentioned orientation film 42 (2nd orientation processing field 42b) may 
be exposed after prebaking (S13) UV mask exposure (S14), development (S15), and curing (S16) are performed, and 
after that, with orientation processing field 42a of the above 1st, rubbing processing is performed to orientation 
processing field 42b of the above 2nd so that processing bearing may become separate (SI 7). Subsequently, after 
washing the electrode substrate 40 after this rubbing processing (SI 8), as shown in drawing 18 (e), the above- 
mentioned resist 44 is exfoUated (SI 9). Thereby, the orientation fihn 42 (orientation device) by which orientation 
processing was carried out was obtained in two kinds of the different bearings. 

[0353] Thus, with the gestalt of this operation, orientation processing patterning was carried out [ processing ] by the 
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resist is performed twice or more. At this time, it is possible to realize at least two kinds of liquid crystal orientation 
(for example, two or more kinds of parallel orientation where the directions of orientation differ) what (orientation 
processing of 2 bearing is performed by two orientation processings in the above-mentioned explanation) processing 
bearing is changed for for every orientation processing. And in this way, by changing orientation processing bearing 
with one [ at least ] substrate (electrode substrate), the orientation of the reflective display 9 and the transparency 
display 10 can be set up independently, and a good display is attained. 

[0354] Next, while realizing liquid crystal orientation which changes by the reflective display 9 and the transparency 
display 10 with approaches mentioned above, the liquid crystal display which used the polarizing plate 14-15 is 
explained below using a concrete example. However, the hquid crystal display conceming the gestah of this operation 
is not limited at all by the following examples. 

[0355] [Example 10] In this example, the liquid crystal display was produced according to the manufacture approach 
of the liquid crystal display shown in said example 5 of a comparison. As the insulator layer 1 1 which consists of 
sensitization resin which has insulation is not specifically formed on a substrate 5 in an example 1 and it is shown in 
drawing 4 The electrode 7 of the reflective display 9 and the electrode 7 of the transparency display 10 are insulated 
electrically. Except having produced the electrode pattern so that an electrical potential difference might be separately 
impressed to the electrode 7 of the reflective display 9, and the electrode 7 of the transparency display 10 from the 
outside By the production approach of the liquid crystal cell for liquid crystal impregnation of an example 1, and the 
same approach, the reflective display 9 and the transparency display 10 produced the liquid crystal cell for liquid 
crystal impregnation which both has 4. 5 -micrometer liquid crystal thickness (d) and a (eel gap). And the phase contrast 
compensating plate 16-17 and the polarizing plate 14-15 were stuck on the outside of each electrode substrate in this 
liquid crystal cell. The above-mentioned phase contrast compensating plate 16 and the phase contrast compensating 
plate 17 consisted of phase contrast compensating plates of every two sheets respectively. 

[0356] However, in this example, orientation division was performed on the occasion of rubbing processing of the 
orientation film 3 by the approach shown in drawing 17 and drawing 18 (a) - drawing 18 (e), and the same approach. 
That is, in this example, to the orientation film 2 by the side of a substrate 4, rubbing was performed in the same 
bearing by the reflective display 9 and the transparency display 10, and to the orientation film 3 (orientation device) by 
the side of a substrate 5, rubbing was performed in the bearing which is different by the reflective display 9 and the 
transparency display 10 so that liquid crystal orientation bearings might differ by the reflective display 9 and the 
transparency display 10. 

[0357] Moreover, in this example, the liquid crystal display mode using the liquid crystal orientation which is parallel 
(parallel to a substrate 4-5), and was twisted was used for the screen, and the display mode using the liquid crystal 
orientation which is parallel (parallel to a substrate 4-5), and is not twisted to the screen was used for the transparency 
display 10 at the reflective display 9. 

[0358] Moreover, in this example, about 270nm and the twist angle (twist angle) of the orientation of hquid crystal are 
70 degrees, and deltan-d of the liquid crystal layer 1 in the reflective display 9 produced the liquid crystal display about 
270nm and whose twist angle (twist angle) of the orientation of liquid crystal deltan-d of the liquid crystal layer 1 in 
the transparency display 10 is 0 times. Consequently, the liquid crystal display which can perform a good display by 
both the reflective display 9 and the transparency display 10 was obtained, without having the Hquid crystal layer 1 
which was open for free passage by the reflective display 9 and the transparency display 10, and changing a eel gap. 
[0359] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of Uquid crystal) of the polarizing plate 14-15 in the transparency display 10, 
the phase contrast compensafing plate 16-17, and the Uquid crystal layer 1 is shown in Table 5 at the reflective display 
9 Hst of the liquid crystal display obtained by this example using the criteria of common bearing. 
[0360] In addition, the Gentlemen phase reference compensating plate which the optical arrangement shown in Table 5 
is each optical element arrangement by the screen in case an observer observes the screen, and constitutes the above- 
rnentioned phase contrast compensating plate 16-17 is indicated in order of the actual arrangement from an observer 
side. Moreover, each bearing in Table 5 expresses with the unit of whenever bearing from criteria bearing taken on the 
screen at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over the 
homogeneous light with a wavelength of 550nm per nm. 
[0361] 
[Table 5] 
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[0362] Next, actuation of each optical element in the gestalt of this operation is explained below. First, the case where 
the electrical potential difference is not impressed to the liquid crystal layer 1 is explained. In this case, according to 
orientation processing bearing of the orientation fihn 2-3 established, the orientation, i.e., each electrode substrate, of 
the substrate interface which touches this liquid crystal layer 1, orientation of the liquid crystal in the above-mentioned 
liquid crystal layer 1 is carried out. For example, with the liquid crystal display obtained in the above-mentioned 
example 10, when not mixing a chiral additive in a liquid crystal constituent, twist orientation is carried out to 70 left, 
and it is in the 0 times twist orientation condition which is not twisted by the transparency display 10 at the reflective 
display 9. 

[0363] For this reason, by the reflective display 9, when the electrical potential difference is not impressed to the liquid 
crystal layer 1, if deltan-d of the liquid crystal layer 1 is set as about 270nm, if the circular polarization of light carries 
out incidence of this liquid crystal layer 1, it will act so that the linearly polarized light may be made to change and 
penetrate it. It is changed into the circular polarization of light by the phase contrast compensating plate 16, and by the 
liquid crystal layer 1, the light which carries out incidence to the liquid crystal layer 1 from a polarizing plate 14 side is 
further changed into the linearly polarized light from the circular polarization of light, it reaches the reflective fihn 8 
and is reflected. When the electrical potential difference is not impressed to the liquid crystal layer 1 in the above- 
mentioned liquid crystal display from being again changed into the transparency component of a polarizing plate 14 
when the light reflected by the reflective film 8 is the linearly polarized Ught on the reflective film 8, the display of the 
reflective display 9 will be ******. 

[0364] Moreover, by the transparency display 10, when the electrical potential difference is not impressed to the liquid 
crystal layer 1, if deltan-d of the liquid crystal layer 1 is set as 250nm - about 270nm, the Hquid crystal layer 1 will act 
as 1/2 wavelength plate. That is, when the circular polarization of light by which incidence was carried out to the liquid 
crystal layer 1 turns into the circular polarization of light which intersects perpendicularly with the incidence **** 
circular polarization of light, for example, incidence of the right-handed circularly polarized light (right-handed- 
rotation circular polarization of light) is carried out, this right-handed circularly polarized light is changed into the left- 
handed circularly-polarized light (left-handed-rotation circular polarization of light), and when incidence of the left- 
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handed circularly-polarized light is carried out, this circular polarization of light is changed into the right-handed 
circularly polarized light. The light which carried out incidence to the transparency display 10 passes a polarizing plate 
15, it is changed into the circular polarization of light by the phase contrast compensating plate 17, and incidence is 
carried out to the liquid crystal layer 1 with it. In the above-mentioned example 10, the polarization condition is the 
counterclockwise circular polarization of light mostly, this circular polarization of light carries out incidence of the 
circular polarization of light by which incidence is carried out to the liquid crystal layer 1 from the above-mentioned 
phase contrast compensating plate 17 to the liquid crystal layer 1, and it is changed into the clockwise circular 
polarization of light. And in the phase contrast compensating plate 16, since the right-handed-rotation circular 
polarization of light is changed into the linearly polarized light of the transparency shaft orientations of a polarizing 
plate 14 and the left-handed-rotation circular polarization of hght is changed into the linearly polarized Hght of 
absorption shaft orientations, when the electrical potential difference is not impressed to the liquid crystal layer 1 in the 
above-mentioned liquid crystal display, the display of the transparency display 10 will be ******. 
[0365] Next, the case where an electrical potential difference is impressed to the liquid crystal layer 1 is explained. If 
the electrical potential difference is impressed to the Hquid crystal layer 1, irrespective of whether the Hquid crystal in 
this liquid crystal layer 1 is the reflective display 9, or it is the transparency display 10, according to an electrical 
potential difference, orientation will be carried out at right angles to a substrate 4-5, and the above-mentioned 
polarization conversion operation will become weaker in connection with it. That is, in order that the circular 
polarization of hght prepared by the phase contrast compensating plate 16-17 may pass the liquid crystal layer 1 as it 
is, also in the reflective display 9, a dark display is realized also in the transparency display 10. 
[0366] In addition, in the above-mentioned example 10, the phase contrast compensating plate of a 1 15nm retardation 
is used for the phase contrast compensating plate 17. In order to realize the good circular polarization of light only with 
the phase contrast compensating plate 17, although it is desirable that it is about 135nm as for the retardation of this 
phase contrast compensating plate 17, in order that the retardation may not disappear completely in an electrical 
potential difference with the practical liquid crystal layer 1 of the transparency display 10, the retardation of the above- 
mentioned phase contrast compensating plate 17 is set up so that good contrast may be acquired in consideration of 
this. 

[0367] Moreover, the phase contrast compensating plate 16 has the operation which changes into the circular 
polarization of light of large wavelength the polarization condition of the light which carries out incidence to the liquid 
crystal layer 1 of the reflective display 9. And in the above-mentioned liquid crystal display, twist orientation of the 
Hquid crystal layer 1 in the reflective display 9 is carried out 70 degrees, and the deltan-d is set as 270nm. For this 
reason, in the reflective display 9 in the above-mentioned liquid crystal display, the light which carries out incidence to 
the liquid crystal layer 1 is the circular polarization of hght, and this circular polarization of light is changed into the 
linearly polarized light in the liquid crystal layer 1, passes the liquid crystal layer 1, and reaches to the reflective film 8. 
And the light which turned into the linearly polarized light on the reflective film 8 is reflected in the mirror plane of the 
reflective film 8, and even it passes each optical element by the reverse order, and becomes the lineariy polarized hght 
which finally has the oscillating electric field of transparency shaft bearing of a polarizing plate 14. For this reason, m 
the above-mentioned reflective display 9, it becomes ******. 

[0368] Moreover, the chiral agent which makes the orientation of liquid crystal produce a left twist of a proper is 
mixed in the used liquid crystal constituent. This chiral agent changes the helical pitch of a proper to the liquid crystal 
constituent with which this chiral agent was mixed with that addition. For this reason, this helical pitch is adjusted and 
it becomes possible to make the electrical-potential-difference dependency of lightness in agreement by the reflective 
display 9 and the transparency display 10 using the minimum electrical potential difference from which hquid crystal 
orientation begins to change with helical pitches changing. 

[0369] Thus, the display property of a liquid crystal display given in the produced example 10 is shown in drawing 19 . 
In addition, the display property shown in drawing 19 is measured by the same approach as an example 1, an axis of 
abscissa shows the actual value of applied voltage, and an axis of ordinate shows lightness (a reflection factor or 
permeability). 

[0370] In drawing 19 , a curve 331 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 in the liquid crystal display obtained in the example 10, and a curve 332 shows the electrical- 
potential-difference dependency of the permeabiUty of the transparency display 10 in the liquid crystal display 
obtained in the example 10. 

[0371] When not impressing an electrical potential difference, the above-mentioned liquid crystal display obtained in 
the example 10 performed ******, and the display by the so-called Nor Marie White (NW) mode in which a reflection 
factor and permeability decrease with impression of an electrical potential difference realized it with this liquid crystal 
display, so that drawing 19 might show. Moreover, the above-mentioned liquid crystal display can make the light and 
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darkness of a display in agreement by the reflective display 9 and the transparency display 10 while being able to set 
up a contrast ratio almost to the same extent by the reflective display 9 and the transparency display 10, and it can 
realize the display excellent in visibility. 

[0372] As mentioned above, both the things set up as a concrete means for changing hquid crystal orientation by the 
reflective display 9 and the transparency display 10 so that the twist angles of the liquid crystal layer 1 may differ by 
the reflective display 9 and the transparency display 10 are effective in order to realize a good display by the reflective 
display 9 and the transparency display 10. 

[0373] In addition, although rubbing processing of bearing which is different by the reflective display 9 and the 
transparency display 10 is performed and twist orientation of the liquid crystal layer 1 of the reflective display 9 is 
carried out in the above-mentioned example 10 in order to change the twist angle of the Hquid crystal layer 1 by the 
reflective display 9 and the transparency display 10 Although the liquid crystal layer 1 of the transparency display 10 
used the combination which has not carried out twist orientation, especially the means for changing the twist angle of 
the liquid crystal layer 1 by the reflective display 9 and the transparency display 10 is not limited. 
[0374] For example, it is (1) in addition to the above-mentioned combination shown in an example 10. The 
combination from which the twist angle and sense of the twist differ although twist orientation of both the liquid 
crystal layer 1 in the reflective display 9 and the Hquid crystal layer 1 in the transparency display 10 is carried out, (2) 
Although the liquid crystal layer 1 in the reflective display 9 is not twisted, the liquid crystal layer 1 in the transparency 
display 10 may use the combination currently twisted. (3) the inclinations (the so-called pre tilt) of the liquid crystal to 
a substrate 4-5 differ by the reflective display 9 and the transparency display 10 - you may combine and come out. 
Moreover, (4) Change of the liquid crystal orientation in a substrate interface may be combined with other means of 
this invention, and it is (5). That from which a eel gap differs by the reflective display 9 and the transparency display 
10, and (6) Electric fields may differ by the reflective display 9 and the transparency display 10. 
[0375] [Gestalt 5 of operation] Although each example in the gestalten 2-4 of said operation explained the 
configuration for realizing a good transparency display in a good reflective display list using the liquid crystal display 
in which liquid crystal is carrying out orientation in parallel to the substrate, with the gestalt of this operation, 
orientation bearing of liquid crystal explains a perpendicular liquid crystal display to a substrate like the example 1 in 
the gestalt 1 of said operation. However, with the gestalt of this operation, the design for performing the display which 
used the birefiingence or optical activity (polarization conversion operation) of liquid crystal using the polarizing plate 
was performed, without mixing dichroism coloring matter in a liquid crystal layer. In addition, the same number is 
given to the component which has the function as the gestalt 4 of the gestalt 1 of the following and said operation - 
operation of explanation same for convenience, and the explanation is omitted. 

[0376] In the liquid crystal display conceming the gestalt of this operation, a dielectric constant anisotropy uses 
negative liquid crystal for the liquid crystal layer 1. Moreover, the perpendicular orientation film which carries out 
orientation of the liquid crystal to the orientation film 2-3 which pinches the liquid crystal layer 1 perpendicularly is 
used. In this case, although orientation of the liquid crystal molecule is carried out almost perpendicularly to the 
substrate 4-5 (screen) while not impressing the electrical potential difference to the Hquid crystal layer 1, with 
impression of an electrical potential difference, it inclines from [ of a substrate 4-5 ] a normal, and orientation of it is 
carried out and it produces a polarization conversion operation to the light which passes in the direction of a normal of 
the layer of the layer-like liquid crystal layer 1. 

[0377] In the liquid crystal display conceming the gestalt of this operation, even if the difference between the Hquid 
crystal display using the orientation film 2-3 in which liquid crystal carries out orientation in parallel with a substrate, 
and the liquid crystal display conceming the gestah of this operation does not impress an electrical potential difference, 
it is that liquid crystal carries out orientation in the direction of a normal of a substrate 4-5 to the layer of an interface 
with the electrode substrate in the liquid crystal layer 1. Then, with the gestalt of this operation, in order to use this 
effectively, in not impressing an electrical potential difference to a display, it uses NB (Nor Marie Black) mode which 
becomes a black display. Specifically by the reflective display 9, it displays on the liquid crystal layer 1 by carrying out 
incidence of the circular polarization of Hght. moreover, from the phase contrast compensating plate 16 used also for a 
reflective display acting on polarization of the outgoing radiation light from the liquid crystal layer 1 in the 
transparency display 10 In order to drive the above-mentioned liquid crystal layer 1 by the electrode pair which 
connects the reflective display 9 and the transparency display 10 electrically and to realize a dark display to 
coincidence, in consideration of the liquid crystal layer 1 carrying out orientation at right angles to a substrate 4-5 also 
in a transparency display, incidence of the circular polarization of light is carried out to the Hquid crystal layer 1. For 
this reason, in the combination of a polarizing plate 14-15 and the phase contrast compensating plate 16-17, the 
retardation of the phase contrast compensating plate arranged by the liquid crystal layer 1 at the near side among two 
or more phase contrast compensating plates which constitute the phase contrast compensating plate 17 is set as 135nm. 
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Thereby, with the gestalt of this operation, good NB display is reaHzable. 

[0378] Next, in the combination of a polarizing plate 14-15 and the phase contrast compensating plate 16-17 
mentioned above, a setup of the liquid crystal layer 1 which gives good ****** is explained. 
[0379] With the gestalt of this operation, as mentioned above, from [ of a substrate 4-5 ] a normal, it inclines and 
orientation of the liquid crystal layer 1 is carried out with impression of an electrical potential difference. It is desirable 
to act so that the circular polarization of hght may be changed into the linearly polarized light, and to act to the 
transparency display 10 to the reflective display 9, as this liquid crystal layer 1, so that the circular polarization of hght 
may be changed into the circular polarization of hght of the circumference of reverse where an electrical potential 
difference is fully impressed to this liquid crystal layer 1. Good ****** can be reaUzed when the above-mentioned 
hquid crystal layer 1 does the above-mentioned conversion operation so. 

[0380] In order for the above-mentioned liquid crystal layer 1 to do the above-mentioned conversion operation so, it is 
desirable to carry out orientation processing of the orientation film 2-3 so that liquid crystal may not be made to 
produce the twist, and not to use a chiral additive for a liquid crystal constituent. That is, it is desirable to set up the 
hquid crystal layer 1 so that it may change lambda/4 in the reflective display 9 and may change with impression of the 
electrical potential difference to this hquid crystal layer 1 lambda/2 by the transparency display 10, when the 
retardation of the liquid crystal layer 1 sets wavelength of incident hght to lambda. 

[0381] When being set up so that the thickness of the liquid crystal layer 1 in the reflective display 9 may differ from 
the thickness of the hquid crystal layer 1 in the transparency display 10, it is easy to set up, as the liquid crystal layer 1 
was mentioned above so that the liquid crystal layer 1 may do the above-mentioned conversion operation so. 
[0382] Although a concrete example is hereafter given and explained about the liquid crystal display concerning the 
gestalt of this operation, the liquid crystal display concerning the gestalt of this operation is not limited at all by the 
following examples. 

[0383] [Example 1 1] In this example, the liquid crystal cell for liquid crystal impregnation from which Uquid crystal 
thickness differs by the reflective display 9 and the transparency display 10 was produced by the production approach 
of the liquid crystal cell for liquid crystal impregnation of an example 1, and the same approach, and the perpendicular 
orientation film which has the operation which carries out orientation of the hquid crystal to the orientation film 2 and 
3 perpendicularly to a substrate 4 and 5 was used. Orientation processing was performed so that liquid crystal might 
incline on the above-mentioned orientation film 2-3 a little and might carry out orientation to it from normal bearing 
(perpendicular direction) of a substrate 4-5 by rubbing. 

[0384] In this example, the liquid crystal thickness (d) in the reflective display 9 However, 3 micrometers. While liquid 
crystal thickness (d) in the transparency display 10 is set to 6 micrometers and a refractive-index difference (deltan) 
forms the liquid crystal layer 1 in a liquid crystal ingredient using the liquid crystal which has the negative dielectric 
constant anisotropy of 0.06 The phase contrast compensating plate 16-17 and the polarizing plate 14-15 were stuck on 
the outside of each electrode substrate in the above-mentioned liquid crystal cell, and the hquid crystal display was 
produced. The above-mentioned phase contrast compensating plate 16 and the phase contrast compensating plate 17 
consisted of phase contrast compensating plates of every two sheets respectively. 

[0385] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a hst, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the transparency display 10, 
the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is shown m Table 6 at the reflective display 
9 list of the liquid crystal display obtained by this example using the criteria of common bearing. 
[0386] In addition, the Gentlemen phase reference compensating plate which the optical arrangement shown in Table 6 
is each optical element arrangement by the screen in case an observer observes the screen, and constitutes the above- 
mentioned phase contrast compensating plate 16-17 is indicated in order of the actual arrangement from an observer 
side. Moreover, each bearing in Table 6 expresses with the unit of whenever bearing from criteria bearing taken on the 
screen at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over the 
homogeneous light with a wavelength of 550nm per nm. 
[0387] 
[Table 6] 
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[0388] Thus, the display property of a liquid crystal display given in produced this example is shown in drawing 20 . In 
addition, a display property given in dravdng 20 is measured by the same approach as an example 1, an axis of abscissa 
shows the actual value of applied voltage, and an axis of ordinate shows lightness (a reflection factor or permeability). 
[0389] In drawin g_20 , a curve 341 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 in the Hquid crystal display obtained in the example 11, and a curve 342 shows the electrical- 
potential-difference dependency of the permeability of the transparency display 10 in the liquid crystal display 
obtained in the example 11. 

[0390] When not impressing an electrical potential difference, the above-mentioned liquid crystal display obtained in 
the example 1 1 performed the dark display, and the display by the so-called NB mode which a reflection factor and 
permeability increase with impression of an electrical potential difference realized it with this liquid crystal display, so 
that drawin g20 might show. Moreover, the above-mentioned liquid crystal display can make the light and darkness of 
a display in agreement by the reflective display 9 and the transparency display 10 while being able to set up a contrast 
ratio almost to the same extent by the reflective display 9 and the transparency display 10, and it can realize the display 
excellent in visibility. 

[0391] According to the gestalt of this operation, as mentioned above, by the reflective display 9 and the transparency 
display 10 In the liquid crystal display concerning this invention which realizes liquid crystal orientation which is 
different in coincidence By using at least for one side the orientation means (perpendicular orientation fihn) to which 
orientation of the liquid crystal is carried out at right angles to the substrate side which touches this liquid crystal 
(liquid crystal layer 1) among the reflective display 9 or the transparency display 10 It was checked that the 
transflective type liquid crystal display which can perform a good display by both the reflective display 9 and the 
transparency display 10 is realized. 

[0392] [Gestalt 6 of operation] With the gestalt of this operation, when displaying by changing liquid crystal 
orientation on an electrical potential difference, in either [ at least ] a reflective display or a transparency display, the 
liquid crystal display which displays by changing orientation bearing of liquid crystal is explained, maintaining the 
orientation condition of liquid crystal in the parallel condition to the screen (substrate). That is, in the liquid crystal 
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display concerning the gestalt of this operation, a liquid crystal molecule rotates in parallel to the screen (substrate) in 
either [ at least ] a reflective display or a transparency display by impression of an electrical potential difference. 
[0393] Although the liquid crystal display concerning the gestalt of this operation is hereafter explained using a 
concrete example, the liquid crystal display concerning the gestalt of this operation is not limited at all by the following 
examples. In addition, the same number is given to the component which has the function as the gestalt 5 of the gestalt 
1 of said operation - operation of explanation same for convenience, and the explanation is omitted. 
[0394] [Example 12] At this example, by using for transflective type liquid crystal the ff S (in plane switching) mode 
used in order for a transparency mold liquid crystal display to realize a wide-field-of-view angle, a liquid crystal 
molecule is rotated in parallel to a substrate to a substrate by the horizontal electric field of field inboard, and the liquid 
crystal display which gave the optical switch function is explained below with reference to drawing 21 (a) and drawing 
21 (b). 

[0395] In addition, conventionally, although the IPS mode itself was used in the field of a transparency mold liquid 
crystal display, since liquid crystal orientation change was inadequate for a transparency display, the liquid crystal 
orientation on the above-mentioned Kushigata electrode was not able to be contributed to a display, and was not able to 
realize a good display on the Kushigata electrode used at the time of this IPS mode use. However, according to this 
example, by the conventional IPS method, a reflective display can be reaKzed in the field on Kushigata wiring which 
was not able to be used, and the use effectiveness of light can obtain a transflective type high liquid crystal display, 
[0396] Drawin g 21 (a) is an important section sectional view at the time of no electrical-potential-difference 
impressing the liquid crystal display conceming this example, and drawing 21 (b) is an important section sectional 
view at the time of electrical-potential-difference impression of the liquid crystal display shown in drawing 21 (a). In 
addition, drawing 21 (a) and drawing 21 (b) show a cross section when each cuts the liquid crystal cell in this liquid 
crystal display in respect of being perpendicular to bearing in which electrode wiring (terminal) of the Kushigata 
electrode in which it was prepared by this liquid crystal cell is prolonged. 

[0397] The liquid crystal display shown in drawing 21 (a) and drawing 21 (b) the substrate 51 with which the liquid 
crystal layer 1 has translucency, and the Kushigata electrode 53 (the contents rewriting means of a display ~) which 
has light reflex nature While being pinched with the substrate 54 which possesses light reflex nature by having an 
electrical-potential-difference impression means and an orientation device and equipping the outside (namely, the 
opposed face with a substrate 54 opposite side) of a substrate 51 with the phase contrast compensating plate 16 and a 
polarizing plate 14 further It has the configuration which equipped the outside (namely, the opposed face with a 
substrate 51 opposite side) of a substrate 54 with the phase contrast compensating plate 17 and the polarizing plate 15. 
In addition, the phase contrast compensating plate 16 was constituted from a phase contrast compensating plate of one 
sheet, and the phase contrast compensating plate of two sheets constituted the phase contrast compensating plate 17 
from this example. 

[0398] In one [ among the substrates of a pair with which, as for the above-mentioned liquid crystal display, this 
example was also prepared on both sides of the above-mentioned liquid crystal layer 1 ] substrate 54 (electrode 
substrate) On a glass substrate 52, the sensitization resin which has insulation is applied with a spin coat, and 
sensitization resin does not remain in the transparency display 10 by the mask exposure of ultraviolet radiation further. 
In the reflective display 9 Pattern formation of the insulator layer 1 1 (orientation device) is carried out so that this 
sensitization resin may be formed in predetermined thickness. Thereby, the thickness of the liquid crystal layer 1 in the 
transparency display 10 is set up more thinly than the thickness of the Uquid crystal layer 1 in the reflective display 9. 
[0399] Moreover, in the above-mentioned Uquid crystal display conceming this example, on the above-mentioned 
glass substrate 52, the Kushigata electrode 53 (orientation device) which has light reflex nature is formed so that the 
above-mentioned insulator layer 1 1 may be covered. This Kushigata electrode 53 is a reflective pixel electrode which 
serves both as the liquid crystal drive electrode which drives the liquid crystal layer 1, and the reflective film 
(reflective means), and is produced with the metal with the high reflection factor of light. 

[0400] In the above-mentioned liquid crystal display, the orientation condition of liquid crystal molecule la changes 
with the electric fields by which the seal of approval is carried out with the Kushigata electrode 53 by the transparency 
display 10. Moreover, in the reflective display 9, while the liquid crystal layer 1 drives by the electric field by the 
above-mentioned Kushigata electrode 53, the reflex action of the above-mentioned Kushigata electrode 53 is used for 
the display. 

[0401] In addition, in this example, although wiring of the Kushigata electrode 53 is used for the reflective means, in 
order to give light-scattering nature to this Kushigata electrode 53, the film which has light-scattering nature may be 
further formed in the field which concavo-convex structure may be formed in the front face, and counters the 
Kushigata electrode 53 in the outside of a glass substrate 51, 

[0402] In the liquid crystal display shown in drawing 21 (a) and drawing 21 (b), mutually different potential is given to 
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Kushigata electrode 53aand53b which adjoins each other mutually, and electric field arise between the above- 
mentioned Kushigata electrode 53a and 53b. As shown in drawing 21 (b), the transparency display 10 is equivalent to 
the gap section of Kushigata electrode 53a and 53b, and in this part, liquid crystal orientation maintains bearing where 
that orientation bearing is parallel to a glass substrate 52, and changes with above-mentioned Kushigata electrode pairs 
(Kushigata electrode 53aand53b) a lot. Moreover, the reflective display 9 is equivalent to right above [ of the 
Kushigata electrode 53 (Kushigata electrode 53aand53b) ], and liquid crystal orientation changes also to perpendicular 
bearing in this part not only to change of bearing but to the glass substrate 52 along the flat surface of a glass substrate 
52. This is because line of electric force has the component perpendicular to a glass substrate 52 by the reflective 
display 9 to line of electric force (a broken line showing among drawing) being prolonged almost in parallel to a glass 
substrate 52 in the transparency display 10, as shown in drawing 21 (b). 

[0403] Optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list, orientation bearing of liquid crystal) of the polarizing plate 14-15 in the transparency display 10, 
the phase contrast compensating plate 16-17, and the liquid crystal layer 1 is shown in Table 7 at the reflective display 
9 Ust of the hquid crystal display concerning this example using the criteria of common bearing. 
[0404] In addition, the Gentlemen phase reference compensating plate which the optical arrangement shown in Table 7 
is each optical element arrangement by the screen in case an observer observes the screen, and constitutes the above- 
mentioned phase contrast compensating plate 17 is indicated in order of the actual arrangement from an observer side. 
[0405] Moreover, orientation bearing (orientation bearing of the major axis of liquid crystal molecule la) of the hquid 
crystal layer 1 is equal to rubbing processing bearing in substrate 51 front face in a substrate 51 side, and equal to 
rubbing processing bearing in substrate 54 front face in a substrate 54 side. Hereafter, substrate 51 orientation bearing 
and orientation bearing of the liquid crystal layer 1 by the side of a substrate 54 are described for orientation bearing of 
the liquid crystal layer 1 by the side of a substrate 51 as substrate 54 orientation bearing. 

[0406] Moreover, each bearing in Table 7 expresses with the unit of whenever bearing from criteria bearing taken on 
the screen at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over 
the homogeneous light with a wavelength of 550nm per nm. 

[0407] The direction where electrode wiring (terminal) of the Kushigata electrode 53 is prolonged here is 65-degree 
bearing, and it changed so that liquid crystal molecule la which liquid crystal orientation is with the transparency 
display 10 and the reflective display 9, and has turned to both bearings 75 degrees with impression of an electrical 
potential difference might have bigger bearing than bearing 75 degrees. Moreover, in the above-mentioned liquid 
crystal display, deltan-d of the liquid crystal layer [ in / in deltan-d of the liquid crystal layer 1 in the reflective display 
9 / 130nm order and the transparency display 10 ] 1 is set up before and after 240nm. 
[0408] 
[Table 7] 
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[0409] In the liquid crystal display set up as mentioned above, when not impressing an electrical potential difference to 
the liquid crystal layer 1, both the reflective display 9 and the transparency display 10 become a dark display. And if an 
electrical potential difference is impressed to the liquid crystal layer 1 from this condition, that orientation bearing will 
change so that liquid crystal molecule la may swerve from bearing (the above-mentioned setup 65-degree bearing) 
where electrode wiring (terminal) of the Kushigata electrode 53 is prolonged. Therefore, in the above-mentioned liquid 
crystal display, ****** is realized by changing orientation bearing of the liquid crystal at the time of electrical- 
potential-difference impression. 

[0410] Thus, the produced display property of the liquid crystal display concerning this example is shown in drawing 
22 . In addition, a display property given in drawing 22 is measured by the same approach as an example 1, an axis of 
abscissa shows the actual value of applied voltage, and an axis of ordinate shows lightness (a reflection factor or 

permeability). 

[041 1] In drawing 22 , a curve 351 shows the electrical-potential-difference dependency of the reflection factor of the 
reflective display 9 in the liquid crystal display obtained in the example 12, and a curve 352 shows the electrical- 
potential-difference dependency of the permeability of the transparency display 10 in the liquid crystal display 
obtained in the example 12. In addition, although the reflective display 9 has a difference in an optical property with 
the location on the Kushigata electrode 53, it has indicated the optical property of a typical part here. 
[0412] When the above-mentioned liquid crystal display obtained in the example 12 does not impress an electrical 
potential difference so that drawing 22 may show, both the reflective display 9 and the transparency display 10 perform 
a dark display, and a reflection factor and permeability increase them with impression of an electrical potential 
difference with this liquid crystal display. Moreover, both the reflection factor of the reflective display 9 in case 
applied voltage is 2V, and the permeability of the transparency display 10 were 3%, and the permeability of the 
transparency display 10 of the reflection factor of the reflective display 9 in case applied voltage is 5V was 38% 35%. 
Therefore, according to the above-mentioned hquid crystal display, it can be [ as opposed to / both / the transparency 
display 10 ] compatible in the lightness and the contrast ratio of ****** also to the reflective display 9, and the display 
excellent in visibility can be realized. Moreover, according to the above-mentioned liquid crystal display, from 
exceeding the contrast ratio in the reflective display 9, the contrast ratio in the transparency display 10 can raise display 
grace fiirther, and can perform a good display. 

[0413] As mentioned above, according to the above-mentioned example 12, by the conventional IPS method, the 
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reflective display was realized in the field on the Kushigata wiring 53 which was not able to be used for the display, 
and it checked that the use effectiveness of light could obtain a transflective type high liquid crystal display. 
[0414] In the gestalt of this operation, the approach of using a ferroelectric liquid crystal display mode besides the 
approach of using a pneumatic liquid crystal like the IPS mode mentioned above as an approach of realizing liquid 
crystal orientation mentioned above, the method of using antiferroelectricity liquid crystal display mode, etc. can be 
used. 

[0415] So, the following examples 13 explain the liquid crystal display which used the ferroelectric liquid crystal 
display mode for the display as other liquid crystal displays which realize liquid crystal orientation mentioned above. 
[0416] [Example 13] In the liquid crystal display shovra in an example 1 by this example A surface passivation 
ferroelectric liquid crystal is used for a liquid crystal ingredient. Liquid crystal thickness (d) by the transparency 
display 10 1.4 micrometers, While it sets up so that it may be set to 0.7 micrometers by the reflective display 9, and 
setting up so that deltan-d of this Uquid crystal layer 1 may be set to 130nm by the reflective display 9 and may be set 
to about 260nm by the transparency display 10 Instead of forming the reflective film 8 on the electrode 7 
corresponding to the reflective display 9, the liquid crystal cell shown in an example 1 and the liquid crystal cell 
designed similarly were produced except having used the reflector for the field corresponding to the reflective display 
9 as an electrode. 

[0417] Pattern formation of the insulator layer 1 1 was carried out so that sensitization resin might not remain in the 
transparency display 10 but it might specifically be formed by the reflective display 9 on a substrate 5 (glass substrate) 
at the thickness this whose sensitization resin is 0.7 micrometers, the reflector was produced in this insulator layer 1 1 
formation section (reflective display 9), and the transparent electrode was produced in the insulator layer 1 1 agenesis 
section (transparency display 10). And the electrode substrate was produced by forming the orientation fihn 3 on the 
above-mentioned electrode forming face in this substrate 5, and performing orientation processing by rubbing. In 
addition, the configuration of an electrode substrate (opposite substrate) which carries out opposite arrangement is the 
same as that of a thing given in an example 1 to this electrode substrate. And the ferroelectric liquid crystal constituent 
containing the above-mentioned surface passivation ferroelectric Uquid crystal was introduced between the above- 
mentioned two-electrodes substrates, the liquid crystal cell was produced, the phase contrast compensating plate 16-17 
and the polarizing plate 14-15 were stuck on the outside of each electrode substrate in this liquid crystal cell, and the 
liquid crystal display was produced. In addition, the phase contrast compensating plate 16 was constituted from a phase 
contrast compensating plate of one sheet, and the phase contrast compensating plate of two sheets constituted the phase 
contrast compensating plate 17 fi-om this example. 

[0418] optical arrangement (namely, pasting bearing of a polarizing plate 14-15 and the phase contrast compensating 
plate 16-17 and a list - orientation bearing of the Uquid crystal of ****** and a dark display) of the polarizing plate 
14-15 in the liquid crystal display obtained by this example, the phase contrast compensating plate 16-17, and the 
Uquid crystal layer 1 is shown in Table 8 using the criteria of conunon bearing. 

[0419] In addition, the Gentlemen phase reference compensating plate which the optical arrangement shown in Table 8 
is each optical element arrangement by the screen in case an observer observes the screen, and constitutes the above- 
mentioned phase contrast compensating plate 17 is indicated in order of the actual arrangement fi-om an observer side. 
Moreover, each bearing in Table 8 expresses with the unit of whenever bearing firom criteria bearing taken on the 
screen at arbitration, and the retardation of a Gentlemen phase reference compensating plate shows the value over the 
homogeneous light with a wavelength of 550nm per nm. 
[0420] 
[Table 8] 
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[0421] Thus, the produced liquid crystal display was a liquid crystal display which both has good lightness and a good 
contrast ratio by the reflective display 9 and the transparency display 10. 

[0422] As mentioned above, if it is the liquid crystal display which realizes liquid crystal thickness by the reflective 
display 9 and the transparency display 10 in a liquid crystal orientation list which is different in coincidence, even if 
the orientation change direction of the liquid crystal layer 1 by the seal of approval of an electrical potential difference 
changes in a liquid crystal layer flat surface, a display good as a transflective type liquid crystal display of this 
invention can be obtained. And when the above-mentioned liquid crystal display uses IPS mode, it is more possible 
than the conventional transparency mold liquid crystal display which similarly used IPS mode to improve the use 
effectiveness of light. Moreover, the above-mentioned liquid crystal display conceming the gestalt of this operation is 
usable also by the modes, such as a ferroelectric liquid crystal. 

[0423] [Gestalt 7 of operation] The gestalt of this operation explains the concrete component substrate and color filter 
substrate of a active-matrix drive which enable the configuration of the liquid crystal display conceming this invention. 

[0424] When producing the liquid crystal display applied to this invention for the purpose of image display, it is 
important for the ratio of a transparency display and a reflective display practically to design according to the operating 
frequency of the case where it uses for a transparency display, and the case where it uses for a reflective display. 
[0425] That is, the 1st use gestalt is a use gestalt (it abbreviates to transparency subject half transparency hereafter) 
which uses the transmitted light from the lighting system (back light) as a background lighting means for a main 
display, and uses a reflective display for prevention of a washout like the transparency mold liquid crystal display used 
now. 

[0426] Moreover, the 2nd use gestalt is a use gestalt which uses a reflective display for a main display, its surrounding 
illumination light is weak while the light is often put out according to a situation and the large back light of power 
consumption aims at reduction of power consumption, and when the check of the contents of a display cannot be 
performed only in a reflective display, it is the use gestalt (it omits with reflective subject half transparency hereafter) 
which turns on and uses a back light. 

[0427] In two kinds of such use gestalten, since whether a main display is performed by transparency display differs 
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from whether it carries out by reflective display, the design of the color of the ratio of the screen product of a 
transparency display and a reflective display and the color filter in the case of color display becomes a thing different, 
respectively. 

[0428] Then, the liquid crystal display which uses for a display first the TFT component which is one of the active 
matrices is mentioned as an example, and the liquid crystal display of a transparency subject transflective type which 
made transparency the subject is explained below. In addition, the same number is given to the component which has 
the function as the gestalt 6 of the gestalt 1 of said operation - operation of explanation same for convenience, and the 
explanation is omitted. 

[0429] First, the substrate structure of the liquid crystal display of a transparency subject transflective type of using a 
TFT component for a display is explained below with reference to drawing 23 (a) - drawing 25 . 
[0430] Drawmg 23 (a) is the important section top view of the TFT component substrate for realizing the liquid crystal 
display of a transparency subject transflective type concerning the gestalt 7 of this operation, drawing 23 (b) is drawing 
showing the drive electrode 19 of the reflective display 9 (refer to drawing 1 , drawing 4 , drawing 24 , and drawing 
25 ) in the TFT component substrate shown in drawing 23 (a), and drawing 23 (c) is drawing showing the transparence 
pixel electrode 20 in the TFT component substrate shown in drawing 23 (a). 

[0431] Moreover, drawing 24 is the A- A* line view sectional view of the TFT component substrate shown in drawing 
23 (a), and is drawing shown in the cross section which passes further along the auxiliary part by volume 26 in more 
detail the TFT component substrate shown in drawing 23 (a) through the TFT component 21 to the drive electrode 19, 
and the transparence pixel electrode 20. Furthermore, drawing 25 is the B-B* line view sectional view of the TFT 
component substrate shown in drawing 23 (a), and shows the cross-section structure of the boundary part of adjacent 
pixels. 

[0432] The pixel electrode 18 which drives the liquid crystal layer 1 (refer to drawing 1 and drawing 4 ) is constituted 
by the transparence pixel electrode 20 (the contents rewriting means of a display, electrical-potential-difference 
impression means) which consists of the drive electrode 19 (the contents rewriting means of a display, electrical- 
potential-difference impression means) and ITO of the reflective display 9 as shown in drawing 23 (a), drawing 24 , 
and drawin g 25 . In addition, the above-mentioned drive electrode 19 may be a reflector with which itself has 
reflexibility. Moreover, in the case of the means of displaying in which not showing reversal of light and darkness even 
if the liquid crystal display method used for a display expresses as the same electrical potential difference, the drive 
electrode 19 and the transparence pixel electrode 20 of each other may be connected electrically. 
[0433] The above-mentioned drive electrode 19 and the transparence pixel electrode 20 are connected to the drain 
terminal 22 of the TFT component 21 which controls the electrical potential difference used for a display by each pixel 
unit. Moreover, opening 19a for a transparency display is formed in the drive electrode 19, and when the above- 
mentioned drive electrode 19 is a reflector, this opening 19a formation field for a transparency display is used for a 
transparency display as a transparency display 10. 

[0434] The TFT component 21, wiring 23 and wiring 24, the auxiliary part by volume 26, and the auxiliary capacity 
line 27 are arranged at the lower layer of the above-mentioned drive electrode 19. However, with the gestalt of this 
operation, since the quality of the material with protection-from-light nature, such as a metal, is used for these 
components, the above-mentioned TFT component substrate is produced so that these components may not be 
arranged in opening 19a for a transparency display. In addition, in drawing 23 (a), a two-dot chain line shows the drive 
electrode 19. 

[0435] Moreover, as shown in drawing 24 , the main part of the drive electrode 19 of this reflective display 9 that 
impresses an electrical potential difference to the reflective display 9 which constitutes the pixel electrode 18 is 
separated from substrate 19 front face (TFT component substrate side) in which the wiring 23-24 for the drive of the 
above-mentioned TFT component 21 and the above-mentioned TFT component 21 were formed by the organic 
compound insulator 25. This organic compound insulator 25 is formed so that it may be formed in an organic 
insulating material with a low dielectric constant and thickness may be set to 3 micrometers. The parasitic capacitance 
component formed between gate wiring of the TFT component 21, the becoming wiring 23, the wiring 24 used as the 
source wiring of the TFT component 21, and the pixel electrode 18 this It prevents that you delay the gate signal wave 
and source signal wave form which control the switching action of the TFT component 21, or make it distorted. While 
it is because the dot-matrix display with high resolution is enabled, it is for making good the optical property in the 
reflective display 9 and the transparency display 10 in the liquid crystal display concerning the gestalt of this operation. 

[0436] The above-mentioned pixel electrode 18 is connected to the drain terminal 22 of the above-mentioned TFT 
component 21 . This drain terminal 22 is n+ doped by n mold. It is an amorphous silicon layer and acts as a drain 
electrode of the TFT component 21. In the above-mentioned TFT component substrate concerning the gestalt of this 
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operation, the ITO layer arranged so that this drain terminal 22 may be touched is used as a transparence pixel 
electrode 20, and the drive electrode 19 of the reflective display 9 is formed on the organic compound insulator 25 by 
v^hich patterning was carried out so that a part of that transparence pixel electrode 20 might be covered further. That is, 
with the liquid crystal display of a transparency subject transflective type using the TFT component substrate shown in 
drawin g 24 , the above-mentioned transparence pixel electrode 20 used for a transparency display and the above- 
mentioned drive electrode 19 used for a reflective display are electrically connected in the pattern boundary section of 
an organic compound insulator 25. Moreover, smooth irregularity may be formed in the front face as shown in the 
drive electrode 19 of the reflective display 9 for the purpose of mirror plane-ized prevention of the screen at drawing 
24 and drawing 25 . 

[0437] Moreover, as shown in drawing 25 , in the boundary part of the adjacent pixels in the above-mentioned TFT 
component substrate, an organic compound insulator 25 is formed so that the wiring 24 connected to the source 
terminal 28 of the TFT component 21 may be covered, and the drive electrode 19 of the reflective display 9 is formed 
on this organic compound insulator 25. 

[0438] Thus, since the produced TFT component substrate can control the parasitic capacitance component in which 
the pixel electrode 18 and wiring 23-24 form the relation between the thiclaiess of an organic compound insulator 25, 
and a dielectric constant through an organic compound insulator 25 by setting up appropriately, as shown in drawing 
23 (a), it can lengthen the drive electrode 19 of the reflective display 9 to wiring 23 and right above [ of 24 ]. In this 
case, since it becomes possible to design the gap of pixel electrode 18 adjacent comrades narrowly and the leakage 
electric field from the wiring 23-24 to the liquid crystal layer 1 decrease in a pixel gap, the orientation of the hquid 
crystal layer 1 is a pile to turbulence. Therefore, by setting up appropriately the relation between the thickness of an 
organic compound insulator 25, and a dielectric constant, control of the liquid crystal orientation of the liquid crystal 
layer 1 is attained to near the boundary of pixel electrode 18 comrades, and can produce the TFT component substrate 
of the so-called high liquid crystal display of a transparency subject transflective type of a numerical aperture. With the 
gestah of this operation, in the organic insulating material of 3.5, specific inductive capacity formed [ thickness ] the 
above-mentioned organic compound insulator 25 so that it might be set to 3 micrometers. 

[0439] The area which can be used for a transparency display with the gestalt of this operation as mentioned above 
produced the TFT component substrate with which the area which can be used for a reflective display occupies 38% of 
the whole pixel 45% of the area of the whole pixel. It can say that it is the TFT component substrate of the high liquid 
crystal display of a transparency subject transflective type of the use effectiveness of the light which can be used for a 
display in order that this TFT component substrate may secure the rate of the almost equivalent transparency display 
10 and may display by adding the display light reinforcement of the reflective display 9 to transparency display light as 
compared with the numerical aperture of the transparency display of the TFT-Uquid-crystal display of the transparency 
mold used more widely than before being just over or below 50%. 

[0440] Thus, high efficiency for light utilization is realizable with the gestah of this operation, because it is possible to 
arrange the component which does not penetrate the light of the TFT component 21, wiring 23-24 and the auxihary 
part by volume 26, and auxiliary capacity line 27 grade to the reflective display 9, and it is because the Ught used for a 
Hquid crystal display with these components is not spoiled. 

[0441] Next, the color filter substrate which is made to counter the TFT component substrate produced in this way, and 
is used is explained below with reference to drawing 26 (a) and drawing 26 (b). 

[0442] As shown in the above-mentioned color filter substrate at drawing 26 (a) and drawing 26 (b), color fiher 61 
R.61G and 61B of three colors of red (R), green (G), and blue (B) are formed. Color filter 61 R.61G and 61B of these 3 
color are respectively formed with the resin of optical photosensitivity which distributed the pigment, by the 
photolithography technique, on the glass substrate 62, is a coloring layer currently formed in the flat-surface 
configuration of the shape of a stripe doubled with the pixel of a TFT component substrate, and is separated and 
formed for every color. 

[0443] fiirthermore, on color filter 61 R.61G and 61B forming face in the above-mentioned glass substrate 62 As 
shown in drawing 26 (b), so that these color filter 61 R.61G and 61B may be covered The smoothing layer 501 is 
formed with transparence acrylic resin, and on it as a counterelectrode 502 (the contents rewriting means of a display, 
electrical-potential-difference impression means) of the pixel electrode 18 in a TFT component substrate ITO of 
140nm thickness is formed by sputtering using the wrap electric shielding mask except the predetermined field. 
Thereby, the above-mentioned color filter 61 R.61G and 61B are separated in the transparent field for every color. 
[0444] The physical relationship of the superposition of the above-mentioned color filter substrate and a TFT 
component substrate Opening 19for transparency display a of the drive electrode 19 which is as being shown in 
drawing 26 (a), and was formed in the reflective display 9 of a TFT component substrate While (namely, the 
transparency display 10) is completely covered with color filter 61 R.61G and 61B of the shape of a stripe of R, G, and 
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B, in the reflective display 9 Only the part of the extension direction of color filter 61 R.61G and 61B in the above- 
mentioned drive electrode 19 is covered with the above-mentioned color filter 61 R.61G and 6 IB. Opposite 
arrangement of the transparence field between these color filter 61 R.61G and 6 IB is carried out to the field (parts 
other than the extension direction of the above-mentioned color fiher 61 R.61G and 6 IB) of others of the drive 
electrode 19 formed in the reflective display 9. 

[0445] Arrangement with the reflective display 9 and the transparency display 10, and color filter 61 R.61G and 61B is 
shown in drawing 27 combining the above-mentioned color filter substrate and a TFT component substrate, drawing 27 
- a color filter - a substrate - TFT - a component - a substrate ~ a liquid crystal display - ****** - using it ~ a 
location -- superposition -- the above -- a color filter - a substrate - TFT a component -- a substrate - dravWng 26 - 
(„ a -) ~ it can set - C-C - * - a location - having cut - the above - drawing 26 - (- a ~) - a publication - a liquid 
crystal display - an important section ~ C-C - ' - a line ~ a view - a sectional view - it is . 

[0446] Thus, respectively, which color filter 61 R.61G and 61B of R, G, and B are formed by the transparency display 
10, and parts other than the extension direction of the above-mentioned color filter 61 R.61G and 61B in the reflective 
display 9 support the transparence field between the above-mentioned color filter 61 R.61G and 61B at it. 
[0447] Color filter 61 R.61G and 61B used for a transparency display, and color filter 61 R.61G [ same ] and 61B act 
on a part of reflective display 9 by this, and color filter 61 R.61G and 61B do not act on the remaining reflective 
display 9. By this, also to a reflective display, a color display (color display) is attained and a reflection factor required 
for a reflective display can be secured. 

[0448] In addition, the transparency color which appears in the light which penetrated the color filter substrate 
produced as shown in said drawing 26 (a) and drawing 26 (b) may have the same color as the transparency color of R, 
G, and B which are used in a transparency mold liquid crystal display for every R, G, B, and pixel, and may be fiirther 
adjusted suitably according to an application. 

[0449] In the combination of the TFT component substrate and color filter substrate which are shown in above- 
mentioned drawing^ (a) and drawing 27 The transparency display 10 expresses all as the light which passes color 
filter 61 R.61G and 61B. The reflective display 9 The part performs the display using the same color filter 61 R.61G 
and 61B as the transparency display 10, it is the remaining part, and it shows without using color filter 61 R.61G and 
61B. Since this runs short of Ughtness if color filter 61 R.61G and 61B of the transparency display 10 are used for the 
reflective display 9 as it is, it is because it aims at preparing the part which does not use color filter 61 R.61G and 613 
in the reflective display 9, and compensating lightness. 

[0450] Furthermore, in consideration of display light passing color filter 61 R.61G and 61B twice, high color filter 61 
R.61G and 61B of lightness may be prepared in the reflective display 9 like the gestalt of this operation rather than 
color filter 61 R.61G and 61B in the transparency display 10. 

[0451] Moreover, with the gestalt of this operation, color filter 61 R.61G and 61B are formed in the transparency 
display 10 at least according to the purpose of use, and it is good for the reflective display 9 also as a configuration 
which has the field (part) in which color filter 61 R.61G and 61B are not prepared, and good also as a configuration 
which uses color filter 61 R.61G and 61B only for the transparency display 10, and does not prepare color filter 61 
R.61G and 6 IB in the reflective display 9. 

[0452] When considering as the configuration which does not prepare color filter 61 R.61G and 61B in the reflective 
display 9, a display voltage signal required for a transparency display is a signal suitable for a color display, and a 
display voltage signal required for a reflective display is a signal suitable for monochrome display. For this reason, for 
example, although the rate which each pixel of R, G, and B contributes to lightness is proportional to the luminous 
transmittance (Y value) of each color in the transparency display 10, the trouble on drive of completely becoming 
equal by each pixel arises in the reflective display 9. 

[0453] Although the lightness in consideration of luminous transmittance differs in the transparency display 10 by 
which color filter 61 R.61G and 61B have been arranged when it is got blocked, for example, the lightness of the 
display with the case where only the pixel of the case where only the pixel of B is ******, and G is ****** IS 
measured, it is the fault that lightness will become the same, in the reflective display 9 by which color filter 61 R.61G 
and 6 IB are not arranged. 

[0454] The method of changing the area of the field which does not perform the color display of the reflective display 
9 as an approach of preventing such fault, according to Y value of each color of R, G, and B of color filter 61 R.61G 
and 61B used for a transparency display for every pixel of R, G, and B is mentioned. The contribution to the lightness 
from monochrome display of the reflective display 9 in each pixel of R, G, and B can be adjusted by changing the area 
of the reflective display 9 by this, and the lightness of monochrome display based on the area of this reflective display 
9 can be made to reflect in each color specification brightness. 

[0455] Moreover, there is same effectiveness also by designing the color filter coverage of the reflective display 9 so 
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that it may become the order of G, R, and B from small order. According to this approach, there is also an advantage 
that some green coloring looked at by the further usual polarizing plate can be amended. Moreover, as shown in 
drawing 26 (a), when piling up and arranging a color filter substrate and a TFT component substrate, the location 
precision of the superposition of a TFT component substrate and a color filter substrate also has the advantage that it 
can take comparatively greatly. Since the color filter agenesis section of the reflective display 9 exists in the both sides 
of one pixel, this is for another side to decrease in number, when those either increases by location gap. 
[0456] If the above TFT component substrates and a color filter substrate are used, when the transparency display is 
being performed According to concomitant use of the lighting system (back light) as a background lighting means, the 
same display as the TFT-liquid-crystal display of the conventional transparency display is attained. Furthermore, since 
the reflected light is performing the display near the contents of a display of a transparency display also when an 
ambient light is very strong, the color liquid crystal display of the high resolution which the check of the contents of a 
display is attained, does not have a washout even when an ambient light is strong, and does not have parallax is 
realizable. 

[0457] Next, the configuration of a TFT component substrate and a color filter substrate is changed, the reflected hght 
of an ambient light is used for a display, a main operating condition is used as a liquid crystal display with little power 
consumption, and only when the reinforcement of an ambient light is not enough, the substrate structure of the liquid 
crystal display of a reflective subject transflective type where a transparency display is used is explained below with 
reference to drawing 28 , drawing 29 (a), and drawing 29 (b). 

[0458] Drawing 28 is the important section top view of the TFT component substrate for realizing the liquid crystal 
display of a reflective subject transflective type concerning the gestalt 7 of this operation, and shows the configuration 
of the TFT component substrate which made reflection the subject. In addition, in drawing 28 , a two-dot chain line 
shows the drive electrode 19. 

[0459] As shown in drawing 28 , the liquid crystal display of the above-mentioned reflective subject transflective type 
has the same configuration as the liquid crystal display of said transparency subject transflective type except having set 
up smaller than it in the TFT component substrate used for the liquid crystal display of said transparency subject 
transflective type the magnitude of opening 19a for a transparency display in the drive electrode 19, and the magnitude 
of the transparence pixel electrode 20. 

[0460] That is, as the pixel electrode 18 which drives the liquid-crystal layer 1 (refer to drawing 1 and drawing 4 ) is 
shown in drawing 28 , it is constituted by the transparence pixel electrode 20 which consists of the drive electrode 19 
and ITO of the reflective display 9, and the above-mentioned drive electrode 19 and a transparence pixel electrode 20 
are connected to the drain terminal 22 of the TFT component 21 which controls the electrical potential difference used 
for a display by each pixel unit also in the liquid crystal display of the above-mentioned reflective subject transflective 
type. Moreover, opening 19a for a transparency display is formed in the drive electrode 19, and when the above- 
mentioned drive electrode 19 is a reflector, this opening 19a formation field for a transparency display is used for a 
transparency display as a transparency display 10 (refer to drawing 24 , drawing 25 , and drawing 27 ). 
[0461] Moreover, the TFT component 21, wiring 23 and wiring 24, the auxiUary part by volume 26, and the auxiliary 
capacity line 27 are arranged, and these components are arranged at the lower layer of the above-mentioned drive 
electrode 19 so that it may not be arranged in the above-mentioned opening 19a for a transparency display. 
[0462] However, the TFT component substrate shown in drawing 28 has the rate of the transparency display 10 more 
smaller than the TFT component substrate used for the liquid crystal display of said transparency subject transflective 
type shown in drawing 23 (a) - drawing 27 , and it is set up so that the rate of the reflective display 9 (refer to drawing 
24 , drawing 25 , and drawing 27 ) may become large, 

[0463] Thus, with the gestalt of this operation, the area which can be used for a transparency display produced the TFT 
component substrate with which the area which can be used for a reflective display occupies 70% of the whole pixel 
13% of the area of the whole pixel as a TFT component substrate for the liquid crystal displays of a reflective subject 
transflective type. 

[0464] The rate of the transparency display 10 in the TFT component substrate for the liquid crystal displays of the 
above-mentioned reflective subject transflective type is small as compared with 13% and the rate of the transparency 
display 10 in the TFT component substrate for the liquid crystal displays of said transparency subject transflective 
type. However, since the liquid crystal display of a reflective subject transflective type using this TFT component 
substrate can aim at reduction of power consumption by limit of the lighting time amount of the lighting system (back 
light) as a background lighting means when a reflective display performs a transparency display only within the case 
where the contents of a display cannot be checked, it can secure sufficient practicality. 

[0465] Next, the configuration of the color filter substrate used combining this TFT component substrate is explained 
below with reference to drawing 29 (a) and drawing 29 (b). 
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[0466] As shown in drawing 29 (a) and drawing 29 (b), also to the color filter substrate for the liquid crystal displays of 
a reflective subject transflective type Like the color filter substrate for the liquid crystal displays of a transparency 
subject transflective type shown in drawing 26 (a) and drawing 26 (b) On a glass substrate 62, color filter 61 R.61G 
and 6 IB of three colors of red (R), green (G), and blue (B) are formed in the shape of a stripe. On color filter 61 R.61G 
and 6 IB forming face in the above-mentioned glass substrate 62 The smoothing layer 501 is formed with transparence 
acrylic resin so that these color filter 61 R.61G and 6 IB may be covered. On it as a counterelectrode 502 of a TFT 
component pixel electrode ITO is formed by sputtering using the wrap electric shielding mask except the 
predetermined field. 

[0467] However, the color filter substrate for the liquid crystal displays of a reflective subject transflective type shown 
in drawing 29 (a) and drawing 29 (b) is set up so that the flat-surface configuration of color filter 61 R.61G and 6 IB 
and the spectral transmittance for every color may differ from the color filter substrate for the liquid crystal displays of 
a transparency subject transflective type shown in drawing 26 (a) and drawing 26 (b). 

[0468] Specifically in the color filter substrate for the liquid crystal displays of a reflective subject transflective type 
Color filter 61 R.61G and 6 IB are formed so that the reflective display 9 of a TFT component substrate may be 
altogether covered by color filter 61 R.61G and 61B (coloring layer). And this color filter 61 R.61G and 61B By the 
reflective display 9, it is produced whenever [ Takaaki ] so that display light may pass color filter 61 R.61G and 61B 
twice and may become good Ughtness in consideration of display light passing color filter 61 R.61G and 6 IB twice, so 
that a good display may be shown in a reflective display. 

[0469] For this reason, in the reflective display 9, as mentioned above, a good reflective display is realized with the 
combination of a TFT component substrate with the large rate of the reflective' display 9, and the color filter substrate 
set by it as mentioned above. 

[0470] Moreover, although the rate of opening 19a for a transparency display is small in the transparency display 10, 
also in the transparency display used only within the case where an ambient light is inadequate, the contents of a 
display can be checked according to concomitant use of the lighting system (back light) as a background lighting 
means. The liquid crystal display of a reflective subject transflective type applied to the gestalt of this operation at this 
point differs fi-om the conventional reflective mold liquid crystal display. Although the liquid crystal display of a 
reflective subject transflective type concerning the gestalt of this operation has inadequate saturation when color filter 
61 R.61G and 6 IB adjusted to the reflective display perform a transparency display, the check of a foreground color is 
possible. <BR> [0471] When the liquid crystal display of the above-mentioned reflective subject transflective type 
performs color display, so, to each pixel Color filter 61 R.61G and 61B are allotted to a reflective display at least, and 
color display is performed. To the transparency display 10 Especially the thing for which color filter 61 R.61G and 
61B which has the saturation more than color filter 61 R.61G and 61B allotted to the reflective display 9 at a part of 
transparency display [ at least ] 10, and an EQC, not using color filter 61 R.61G and 61B are allotted is effective. 
[0472] Thus, with the liquid crystal display of the above-mentioned reflective subject transflective type, color filter 61 
R.61G and 61B are formed in a reflective display at least, and the transparency display 10 is good also as a 
configuration which has the field (part) in which color filter 61 R.61G and 61B are not prepared, and may perform 
monochrome display to the transparency display 10 by the transparency display 10, without using color filter 61 R,61G 
and 6 IB. Since the permeability of light rises in the case of the latter, it is possible to set up the transparency display 10 
still smaller. Thereby, the area of the reflective display 9 can be secured more greatly and a better display can usually 
be obtained in the reflective display at the time of use. 

[0473] In this case, like the liquid crystal display of a transparency subject transflective type, also in the Uquid crystal 
display of the above-mentioned reflective subject transflective type, the area of the display which does not perform a 
color display, i.e., the area of a field which does not perform the color display of the transparency display 10 in this 
case, may be doubled with Y value of each color of R, G, and B of color filter 61 R.61G and 61B, and it may be 
changed for every pixel of R, G, and B. That is, in order to set up the contribution to the lightness of monochrome 
display of the transparency display 10 in each pixel of R, G, and B proper in consideration of luminous transmittance, 
each above-mentioned substrate may be produced so that the rates of a transparency screen product may differ for 
every pixel of R, G, and B. 

[0474] On the other hand, it is strengthening the illumination light of this lighting system (back light) enough, although 
the power consumption at the time of lighting-system (back light) lighting as a background lighting means increases, 
and it is also possible to use the color filter of high saturation set by the transparency display 10 at the transparency 
display. In this case, not only saturation but the color reproduction nature of a transparency display is also securable. It 
is important to make lighting time amount of the above-mentioned lighting system (back light) into the minimum in the 
case of which in order to reduce power consumption. 

[0475] As mentioned above, according to the gestalt of this operation, while power consumption is reducible in 
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anticipated use, the liquid crystal display of a reflective subject transflective type which cannot start a washout by the 
reflective display 9, and can perform the transparency display using a background lighting means (back light) if needed 
is realizable. 

[0476] In addition, although the amorphous silicon TFT component of a bottom gate mold was mentioned as the 
example and explained as this TFT component 21 by the above-mentioned explanation while using the TFT 
component 21 as a switching element of an active matrix, especially as the above-mentioned switching element used in 
the gestalt of this operation, it may not be limited to this and you may be the MIM (Metal Insulator Metal) component 
which are a poly-Si TFT component and 2 terminal component. Moreover, it cannot be overemphasized that it is not 
necessary to necessarily use these active components. 

[0477] Moreover, in each liquid crystal display concerning the gestalt of this operation, as mentioned above, only the 
thickness of an organic compound insulator 25 can change liquid crystal thickness by the reflective display 9 and the 
transparency display 10 by using the TFT component substrate which has the stracture which separated the drive 
electrode 19 which is an electrode for a display, and wiring 23-24 by the organic compound insulator 25. And in these 
liquid crystal displays, even if it sets the thickness of the above-mentioned organic compound insulator 25 as the value 
of about 3 micrometers whose high capacity display is attained from wiring resistance of a TFT component substrate, 
and the point of parasitic capacitance, as shown in the gestalten 1 and 2 of said operation, realizing a good display by 
both the above-mentioned reflective display 9 and the transparency display 10 can acquire a hquid crystal thickness 
difference possible enough. 

[0478] Therefore, the liquid crystal display in which a high capacity display is possible is realizable by adopting the 
TFT component substrate which has the structure indicated to drawing 23 (a) or drawdng 28 , and a liquid crystal 
display method given in the gestalten 1 or 2 of operation. 

[0479] Furthermore, the TFT component substrate of structure using the organic compound insulator 25 which was 
mentioned above is already put in practical use in part in the liquid crystal display of the usual TFT component drive 
method of only a transparency display, a mass-production top also has few technical technical problems, and its 
practicality is high. 

[0480] In addition, in the reflective mold liquid crystal display, invention-in-this-application persons are the purposes, 
such as mirror plane-ized prevention of the screen, gave smooth irregularity to the reflective film and have repeated 
examination on it about production of the reflective film of a good reflection property. Consequently, also in the 
organic compound insulator 25 used in this invention, irregularity is formed in the part corresponding to the reflective 
display 9 in the TFT component substrate for the liquid crystal displays of a transparency subject transflective type 
which finds out that production of the same concave convex is possible, and shows it to drawing 23 (a) - dravying 27 . 
[0481] As mentioned above, with the gestalt of this operation, there are two kinds of use gestalten of a transparency 
subject transflective type and a reflective subject transflective type in the use gestalt of a liquid crystal display, and it 
explained that the designs of the color of the ratio of the screen product of a transparency display and a reflective 
display and the color filter in the case of color display differed, respectively by whether a main display is performed by 
transparency display, or it carries out by reflective display. 

[0482] So, the gestalt 8 of the following operations explains the ratio of the transparency display and reflective display 
in the liquid crystal display concerning this invention. 

[0483] [Gestalt 8 of operation] The ratio of a transparency display and a reflective display needs to be set up in 
consideration of visibility, the brightness (consciousness Hghtness) in consideration of the adaptation phenomenon of 
people's vision perceived by vision - Stevens Etc. ("Brightness Function : Effect of Adaptation", Joumalof the Optical 
Society of America, Vol.53, No.3, p375) etc. It is investigated. According to this reference, even if human being's eyes 
are the times of seeing the thing of the same brightness, depending on the brightness to which the brightness perceived 
has adapted itself, it turns out that there is quantity-relation to there. 

[0484] drawin gJO - Stevens etc. - the relation between the adaptation luminance which gives the consciousness 
lightness of the equivalence to 5bril which changed and produced the unit from reference - 45bril, and sample 
brightness is shown. In drawing 30 , as for an axis of abscissa, those who will observe a sample from now on show the 
adaptation luminance (unit: cd/m2) which has adapted itself by then, and the axis of ordinate shows the brightness 
(sample brightness (unit: cd/m2)) of the sample which the man was shown. 

[0485] Setting to drawing 30 , Point A is 1 cd/m2. The persons adapting to adaptation luminance are 10 cd/m2. It is the 
consciousness lightness when observing the sample which has a brightness side, and Point B is 1700 cd/m2. The 
persons adapting to adaptation luminance are 300 cd/m2. The consciousness lightness when observing the sample 
which has a brightness side is expressed. Since both consciousness lightness is the same values (9.4bril) at Point A and 
Point B, drawingJO shows that people's consciousness-Ughtness is influenced by not only the brightness of the screen 
but adaptation luminance. 
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[0486] Then, adaptation of the observer of the screen of a liquid crystal display is considered below. First, the object to 
which an observer adapts himself is considered. When people observe a certain object and adapt themselves to the 
brightness of that object, that object that adapts itself is the brightness of the front face of the object set as the check- 
by-looking object around visual environment, and, generally it depends for the brightness of the front face of the object 
used as this candidate for a check by looking on various environmental conditions. However, it is useful to assume that 
the candidate for adaptation is taken into consideration, i.e., the reflector in which the front face of an observation 
object reflects an ambient light, as one index, and to take this case into consideration. It is because it is natural to think 
that there is than the situation that the situation which people look at the light source itself which is emitting light, and 
adapts itself to it adapts itself to the reflector of the object illuminated by that Hght source even if this reason is the 
interior of a room and it is the outdoors. [ few ] Hereafter, adaptation of an observer who is accommodating vision to 
the reflector of an observation object is considered. 

[0487] When the brightness side of an observation object is a reflector, adaptation luminance given in drawing 30 is 
shown by the value which multiplied the illuminance in the object side by the source of the illumination light which 
illuminates the object side where an observer adapts himself by the fixed value. When an illuminance is set to L (unit: 
lux (lux)) and brightness is set to B (unit: cd/m2), the brightness (B) of the field where the reflection factor to a perfect 
reflecting diffiiser has the reflection factor of R serves as B=LxR/pi. Here, it is appropriate to take into consideration 
the brightness of the field of Munsell color charts N5 illuminated by a certain illuminance using the reflection factor of 
the field of Munsell color charts N5 said to have the average reflection factor for [ of the usual human being ] 
observation as adaptation luminance. In this case, R is set to 0.2. 

[0488] Furthermore, it is assumed that not only the field of Munsell color charts N5 for adaptation but the object 
sample side where consciousness lightness is evaluated under the adaptation condition is illuminating to coincidence 
the source of the illumination light which is illuminating the field of Munsell color charts N5 which are the 
representation for observation. It is connected with the illuminance to which the consciousness lightness of the 
reflective display in the case of observing a liquid crystal display illuminates that liquid crystal display through 
adaptation luminance by this assumption. By this, concrete selection of the rate of a reflection factor and the area of a 
reflective display is attained based on the data of a mental physics experiment. 

[0489] According to an invention-in-this-application person's etc. examination, the concrete standard of consciousness 
lightness can be put in another way to lightness as shown in Table 9. This actually reproduces some combination of 
adaptation luminance and sample brightness, results in the conclusion that such a lightness expression is appropriate, 
and serves as a scale of a setup of the reflective display by consciousness lightness. 
[0490] 
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[0491] Here, since the typical reflection factor (R) of a reflective mold liquid crystal display becomes about 30% by 
the polarizing plate method, this numeric value is used and actuation of the transflective type liquid crystal display 
concerning this invention is explained. 

[0492] The straight line 601 given in drawing 30 shows actuation of a display of the liquid crystal display of 30% of 
reflection factors. That is, when the illuminance of the source of the illumination light which illuminates the brightness 
side where an observer adapts himself is set to L (unit: lux), since the adaptation luminance by the field of Munsell 
color charts N5 requires the reflection factor (R= 20%) of the field of these Munsell color charts N5 for the brightness 
(L/pi) of the perfect reflecting diffiiser illuminated by the same lighting, it serves as 0.2x L/pi. Similarly, the sample 
brightness of the screen of the liquid crystal display (object sample) whose reflection factor illuminated by the same 
lighting is 30% serves as 0.3x L/pi. That is, the straight line which plotted respectively the point of having changed an 
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illuminance (L) variously and filling the relation of axis-of-abscissa 0.2 L/pi and axis-of-ordinate 0.3 L/pi, and was 
obtained is a straight line 601. Moreover, the straight line which plotted respectively the point of filling the relation of 
axis-of-abscissa 0.2 L/pi and axis-of-ordinate 0.1 L/pi by making into an object sample the liquid crystal display which 
has 10% of reflection factor like the case where the above-mentioned liquid crystal display which has 30% of 
reflection factor is made into an object sample, and was obtained is a straight line 602. 

[0493] Next, the usable environment of the above-mentioned liquid crystal display where it has 30% of reflection 
factor is considered below. The adaptation Ixmiinance according [ on the illuminance (about 100,000 luxs) of the direct 
light at the time of the fine weather which is the brightest lighting conditions that people experience in everyday life, 
and ] to the field of Munsell color charts N5 is about 6000 cd/m2. It becomes. At this time, the consciousness lightness 
of the screen of a liquid crystal display which has 30% of reflection factor is adaptation luminance 6000 cd/m2, as 
shown in drawing 30. As it is set to about 30 bril(s) which are the consciousness lightness in the intersection of the 
straight line 605 and straight line 602 which are shown and was shown in Table 9, it is the value which senses dazzle. 
Moreover, the consciousness lightness under lighting darker than this is a value lower than the above-mentioned 
consciousness lightness, and the illuminance which can secure consciousness Hghtness lObril becomes about 450 luxs 
by counting backward the formula mentioned above using the numeric value of the corresponding adaptation 
luminance. That is, although 450 luxs and the maximum illuminance become 100,000 luxs and the above-mentioned 
liquid crystal display has the usable minimum illuminance in the interior of a room (for example, interior of a room 
which attached lighting 450 luxs or more) used as the outdoors of the usual daytime, and the illuminance of 450 luxs or 
more when you need ****** of 10 or more brils and 30 brils or less temporarily, a dark place is not enough as an 
illuminance and it becomes difficult fi*om it to perceive it in it. 

[0494] Moreover, a straight line 603 (drawing 30) shows the relation between tiie adaptation luminance when making a 
reflection factor into 50%, and sample brightness. When a reflective display is realized with 50% or more of reflection 
factor, under high illuminance environments (for example, the interior of a room of a bright place by the window, 
direct-rays Shimo, etc.) 1800 luxs or more, consciousness lightness will exceed 30bril(s) like the paper of the usual 
white, so that this straight line 603 may show. This shows what white paper senses dazzling in such an environment. 
Therefore, it is unsuitable from the point of visibility to use the screen which has 50% or more of reflection factor in 
this way under a high illuminance environment, and when performing a reflective display under such an environment, 
the reflection factor of the screen (brightness side) is understood that it is desirable that it is about 30%. 
[0495] On the other hand, the illuminances which are shown in a straight line 601-602 and which give the 
consciousness lightness of lObril in a reflective display at 30% of reflection factors and a reflective display at 10% of 
reflection factors are about 450 luxs and 3000 luxs respectively. That is, if a reflection factor is set to one third, it will 
be necessary to give 6.7 times brighter lighting. This shows that people's eyes will need to adapt themselves to bright 
reflectors other than a liquid crystal display, and will need to strengthen lighting more than the inverse number of the 
change ratio of a reflection factor, if lighting is strengthened, since the reflection factor of a liquid crystal display fell. 
[0496] Furthermore, the display in the display object (for example, common luminescence mold display) which has 
fixed brightness has the trouble of sensing very dark especially in being bright in a perimeter so that drawing 30 may 
show. 

[0497] However, in the transflective type liquid crystal display conceming this invention, the sum of the fixed 
brightness determined with the background illumination light and permeability in a transparency display and the 
brightness (sample brightness) determined with the fixed reflection factor in a reflective display is used for a display. 
That is, in the transflective type liquid crystal display conceming this invention, the display by the display brightness 
shown in the curve 604 shown in drawing 30, for example is realized. With the transflective type Uquid crystal display 
conceming this invention, visibility is secured by reflective display, and as shown in this curve 604, when the 
illuminance of lighting is high, when the illuminance of lighting is low, visibility can be secured by the transparency 
display which used the lighting system (back light) as a background lighting means. 

[0498] Furthermore, the result of having changed the illuminance using the display brightness of the transflective type 
above-mentioned liquid crystal display, and having searched for consciousness lightness is shown in drawing 31. 
Moreover, the relation of the illuminance and consciousness lightness in the liquid crystal display of a reflective mold 
is collectively shown in the relation of the illimiinance and consciousness lightness in the liquid crystal display of a 
transparency mold, and a list as a comparison at drawing 31. Here, the illuminance in the field where, as for count of 
the above-mentioned consciousness lightness, 2000 cd/m2 and an observer have adapted [ transmission / in case 30% 
and all viewing areas are transparency color displays about a reflection factor in case all viewing areas are reflective 
color displays ] themselves in 7.5% and back light brightness was equal to the illuminance in the screen of a liquid 
crystal display, and the reflection factor of the field for adaptation was made into 20% supposing the lightness of 
Munsell color charts N5. 
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[0499] In drawing 31, the value of the consciousness lightness when changing an illuminance changes with rates (Sr) 
of the reflective display of the field in the transflective type above-mentioned liquid crystal display which can be 
displayed. A curve 611 shows the relation of the illuminance and consciousness lightness in Sr=0, i.e., the usual 
transparency mold liquid crystal display which does not perform a reflective display only by transparency display, the 
brightness of the screen in this transparency mold Uquid crystal display - 150 cd/ni2 it is - consciousness lightness is 
set to 10 or less brils when an illuminance is about 6000 luxs or more. Therefore, in order to secure the consciousness 
lightness of 10 or more brils by changing a part of transparency display into a reflective display, as shown in a curve 
612, it is necessary to make into a reflective display 1/1 [ Sr=0.], 10 [ i.e., ] of the field which can be displayed, of area. 

[0500] Moreover, a curve 613 is a curve which shows the relation of the illuminance and consciousness lightness in 
Si=l, i.e., the reflective mold liquid crystal display which performs only a reflective display. The reflection factor of 
the screen of this reflective mold liquid crystal display is 30% in the comparison with a perfect reflecting diffiiser, and 
consciousness Hghtness is set to 10 or less brils when an illuminance is about 450 luxs or less. Therefore, in order to 
secure the consciousness lightness of 10 or more brils by changing a part of reflective display into a transparency 
display, as shown in a curve 614, it is necessary to prepare Sr=0.9, i.e., 1/10 of the field which can be displayed of the 
transparency displays of area. 

[0501] Moreover, while it tums out in the Sr values 0.1-0.9 that consciousness lightness can perform the good display 
of 10 or more brils and less than 30 brils according to drawing 31, when Above Sr is set as 0,30 (curve 615) or 0.50 
(curve 616), it tums out that consciousness lightness can perform the bright good display of 20 or more brils and less 
than 30 brils. 

[0502] Moreover, surface reflection arises on the surface of a liquid crystal display. The operation of the display active 
jamming by this surface reflection is so remarkable that a surrounding illuminance is large. The relation of the 
consciousness lightness and the illuminance by this surface reflection is collectively shown in above-mentioned 
drawing 31 (curve 617). Although surface reflection is greatly influenced by surface treatment, it shows the relation 
between the consciousness lightness of the field when the surface reflection produced in the interface of the medium of 
a refractive index 1 .5 and air has the same diffiisibility as the perfect diffuse surface (namely, when the reflection 
factor by surface reflection is 4%), and an illuminance with a curve 617. Therefore, if surface reflection is taken into 
consideration, it is desirable [ the area of a reflective display ] that it is 30% or more (namely, Sr>=0.3) of the sum of 
the area of a reflective display and the area of a transparency display, when performing a better display. 
[0503] When performing a color display by both the reflective display and the transparency display according to the 
above analysis according to the gestalt of this operation, and the percentages of the area of the reflective display in the 
sum of the area of a reflective display and the area of a transparency display are 30% or more and 90% or less, it tums 
out that a good display can be performed. 

[0504] In addition, although it is possible to analyze the rate of the area of each display for performing a good display 
by the approach mentioned above and the same approach also when not using color display at least for one side among 
a reflective display and a transparency display A good display can be realized when it is within limits which the rate of 
the area of the reflective display which can be set mentioned above also in any sum of the area of a reflective display, 
and the area of a transparency display or case. In addition, as for the rate of the area of the reflective display in the sum 
of the area of a reflective display, and the area of a transparency display, the Hquid crystal display of a transparency 
subject transflective type of a publication and the liquid crystal display of a reflective subject transflective type are 
produced by the gestalt 7 of the above-mentioned operation at a rate that the above is desirable. 
[0505] [Gestalt 9 of operation] Although the gestalt of this operation more specifically gives and explains a concrete 
example about the liquid crystal display of the active-matrix mold using a liquid crystal display method given in the 
gestah 1 of said operation, and the gestalt 2 of operation, and the liquid crystal display which realized color display 
using the TFT component substrate, the liquid crystal display concerning the gestalt of this operation is not hmited at 
all by the following examples. 

[0506] The production process of the Uquid crystal display of the above-mentioned active-matrix mold concerning the 
gestalt of this operation consists of the process which produces a TFT component substrate, the process which 
produces a color filter substrate, a process which produces the Hquid crystal cell for liquid crystal impregnation using 
these TFT(s) component substrate and a color filter substrate, and a process which injects liquid crystal into the 
obtained liquid crystal cell for liquid crystal impregnation, and is assembled as a liquid crystal display. 
[0507] Then, the manufacture approach of the liquid crystal display of the active-matrix mold appHed to each 
following example in the gestah of this operation is first explained sequentially from the production process of the 
above-mentioned TFT component substrate. 

[0508] The TFT component substrate has the configuration the TFT component 21 was formed for every pixel of 
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whose process shown below on the substrate 29 which has translucency, as shown in drawing 23 (a) - drawing 25. 
[0509] The glass substrate which consists of alkali free glass which does not contain an alkali component as the above- 
mentioned substrate 29 which forms the above-mentioned TFT component 21 was used. First, wiring 23 and the 
auxiliary capacity line 27 were formed on this substrate 29 by forming membranes by sputtering and carrying out 
patteming of the tantalum used as wiring 23 and the auxiliary capacity line 27 as gate wiring further. At this tune, the 
open circuit is prevented by carrying out patteming of these wiring 23 and the auxiliary capacity Hne 27 so that the 
level difference of each wiring (wiring 23, auxiliary capacity line 27) may become gently-sloping, and making good 
covering nature of the below-mentioned wiring 24 formed after these wiring. 

[0510] Furthermore, the tantalum oxide (Ta 205) layer was formed in the above-mentioned wiring 23 and the auxiliary 
capacity line 27 according to the anodic oxidation process, and the silicon nitride which serves as gate dielectric fihn 
on it was formed on them, furthermore, the chemical vapor deposition (CVD) which used mono-silane gas for the 
hydrogenation amorphous silicon layer as an intrinsic-semiconductor layer (i layers) and the silicon nitride layer as an 
etching stopper layer used as the switching field of the TFT component 21 on it at this order - it formed by law and 
sputtering (silicon nitride). Next, n+ which becomes the source terminal 28 of the TFT component 21, and the drain 
terminal 22 by CVD using the mono-silane gas which mixed phosphoretted hydrogen gas after carrying out patteming 
of the silicon nitride layer as an etching stopper layer of the maximum upper layer The layer was formed. 
Subsequently, above-mentioned n+ Patteming of a layer and the i layers was carried out, and patteming of gate 
dielectric film was performed further. At this time, the silicon nitride for a connection terminal area of the viewing-area 
exterior in wiring 23 (gate wiring) was removed collectively. 

[05 1 1] Next, ITO used as the transparence pixel electrode 20 was formed by sputtering so that the source terminal 28 
and the drain terminal 22 might be contacted, and the tantalum used as the wiring 24 as source wiring was fiirther 
formed by sputtering. Patterning of this tantalum was carried out, it considered as wiring 24, patteming of the ITO film 
currently formed by that lower layer was carried out fiirther, and the transparence pixel electrode 20 was formed. This 
transparence pixel electrode 20 is in contact with the source terminal 28 and the drain terminal 22, as mentioned above, 
and the role which forms the ohmic contact of these terminals (source terminal 28, drain terminal 22) and wiring 23-24 
is also played. 

[0512] Next, the organic compound insulator 25 which has concavo-convex structure on a front face is formed as an 
insulator layer for reflective displays on the above-mentioned TFT component 21. The aluminum which serves as the 
drive electrode 19 of the reflective display 9 so that the transparence pixel electrode 20 may be touched in the contact 
hole used as opening for a transparency display prepared in this organic compound insulator 25 is formed by 
sputtering. By carrying out patteming of the obtained aluminum film by dry etching, the drive electrode 19 as a 
reflector which has the concavo-convex structure of the organic-compound-insulator 25 above-mentioned front face 
and the same concavo-convex structure was formed. 

[0513] In each above-mentioned patteming process, each component is formed in the required configuration based on a 
design by the technique of photolithography. It used for these photolithography process combining sensitization resin 
fibn (resist) spreading / desiccation process, a pattern exposure process, the development process, the resist baking 
hardening process, a dry etching process and a wet etching process, and the resist exfoliation removal process. 
[0514] Moreover, the concavo-convex stmcture formed in the reflective display 9 applied the insulating 
photopolymerization nature resin ingredient, and produced it using a pattern exposure process, a development process, 
and hardening down stream processing. That is, while the dot-like pattern was formed at the development process, the 
smoothing layer was formed with the still more nearly same ingredient on this dot pattern. In addition, the above- 
mentioned organic insulating layer 25 is not formed in the transparency display 10. 

[0515] The TFT component 21 is allotted to each pixel by the TFT component substrate produced at the above 
processes, and each pixel is constituted from a reflective display 9 and a transparency display 10. as the TFT 
component substrate having produced two kinds of TFT component substrates shown in the TFT component substrate 
shown in drawing 23 (a), and drawing 28 here, and explanation of each liquid crystal display having indicated the rate 
of the transparency display 10 and reflective display 9 in the gestalt 7 of said operation - comparatively - having 
carried out . 

[0516] Next, the production process of a color filter substrate is explained. The production process of a color filter 
substrate is a substrate from the process which forms the transparence pixel electrode 20 by the side of the TFT 
component substrate driven by said TFT component 21 on the process which produces the coloring layer (color filter) 
of R, G, and B, the process which produces a flattening layer on this color filter, and this flattening layer, and the 
counterelectrode which counters. 

[0517] In the gestalt of this operation the above-mentioned color filter substrate As shown in drawing 26 (b) or 
drawing 29 (b), on a glass substrate 62 Color filter 61 R.61G and 61B of three colors of red (R), green (G), and blue 
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(B) are formed in the shape of a stripe. It produced by forming the smoothing layer 501 on color filter 61 R.61G and 
6 IB forming face in the above-mentioned glass substrate 62, so that these color filter 61 R.61G and 6 IB may be 
covered, and formmg a counterelectrode 502 on it. 

[0518] In formation of the above-mentioned color filter substrate, color filter 61 R.61G and 61B carried out patterning 
of the resin ingredient which made the optical photopolymer distribute a pigment by the photolithography method, and 
formed it. In addition, as the manufacture approach of of this color filter 61 R.61G and 6 IB, approaches other than the 
approach using distribution of the above-mentioned pigment, for example, an electrodeposition process, a film replica 
method, a staining technique, etc. can be adopted, and it is not limited especially. 

[0519] On color filter 61 R.61G and 61B forming face in the above-mentioned glass substrate 62, the flattening layer 
501 applied acrylate resin with high light transmittance, was made to harden it with heat, and was formed. Moreover, 
the counterelectrode 502 formed on this flattening layer 501 was a counterelectrode which counters the pixel electrode 
18 driven by the TFT component 21, made ITO deposit through a mask by sputtering as a transparent electrode, and 
was formed by considering as a required flat-surface configuration. 

[0520] With the gestalt of this operation, the above-mentioned color filter substrate produced two kinds such as the 
color filter substrate which set up saturation highly to compensate for the transparency display, and the color filter 
substrate which set up lightness highly to compensate for the reflective display. And the color filter substrate which set 
up saturation highly was produced to the pattern shown in drawing 26 (a) and drawing 26 (b), and the color filter 
substrate which set up lightness highly was produced to the pattem shown in drawing 29 (a) and drawing 29 (b). 
[0521] Next, in order to produce a liquid crystal display using the TFT component substrate and color filter substrate 
which were produced as mentioned above, the process which is made to carry out opposite arrangement of these TFT 
(s) component substrate and the color filter substrate, and produces the liquid crystal cell for liquid crystal 
impregnation is explained. 

[0522] In this process, first, the fusibility polyimide solution has been arranged to the liquid crystal display field in the 
mutual opposed face (TFT component 21 forming face in the above-mentioned TFT component substrate, and color 
filter 61 R.61G and 61B forming face in a color filter substrate) in a TFT component substrate and a color filter 
substrate with offset printing, and the orientation fibn was formed in it through desiccation and a baking process. 
Furthermore, orientation processing which decides the direction of liquid crystal orientation to be this orientation film 
was performed by the rubbing method. In addition, whether the orientation film is an parallel stacking tendency or it is 
a perpendicular stacking tendency change with each examples mentioned later. 

[0523] Then, while printing the enclosure sealing compound for fixing the above-mentioned TFT component substrate 
and a color filter substrate while sprinkling the spherical spacer to which particle size was equal to either the TFT 
component substrate processed in this way or a color filter substrate and enclosing a liquid crystal layer with it on 
another side, the conductive paste which takes the flow of a counterelectrode 502 from a TFT component substrate side 
to a color filter substrate side has been arranged. 

[0524] And opposite arrangement of TFT component 21 forming face in the above-mentioned TFT component 
substrate, and color filter 61 R.61G and 61B forming face in a color filter substrate was carried out, alignment of both 
substrates (a TFT component substrate and color filter substrate) was performed, and the enclosure sealing compound 
and the ******-strike were stiffened under pressurization. 

[0525] According to the above process, the mother glass substrate 21 by which two or more arrangement was carried 
out was produced, and ftirther, the liquid crystal cell for liquid crystal impregnation divided this mother glass substrate, 
and produced the eel for liquid crystal impregnation. 

[0526] Then, the liquid crystal cell was produced by applying photopolymerization nature resin in a liquid crystal inlet, 
and carrying out polymerization hardening by ultraviolet radiation so that the liquid crystal layer which introduced the 
liquid crystal constituent and was introduced may not touch the above-mentioned liquid crystal non-poured in liquid 
crystal cell with the open air by the vacuum pouring-in method. 

[0527] Next, the short ring part arranged at the TFT component substrate edge was removed so that each wiring 
terminal might be short-circuited for the purpose of electrostatic-discharge prevention of the TFT component 21, and 
the external circuit which drives the TFT component 21 was connected. Furthermore, the liquid crystal display of the 
active-matrix mold which arranges the back light used as the light source of a transparency display, and is appUed to 
the gestalt of this operation was produced. 

[0528] [Example 14] The liquid crystal display of the active-matrix mold concerning this example is a liquid crystal 
display of a transparency subject transflective type which used GH method, and is a liquid crystal display which used 
GH method in the example 1 of the gestalt 1 of said operation for the display. 

[0529] The liquid crystal constituent used for this example is prepared according to the example 1 of the gestalt 1 of 
said operation. That is, in this example, the liquid crystal constituent using the dichroism coloring matter (dichroism 
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coloring matter 12) of a publication was used for said example 1. Moreover, in this example, using the perpendicular 
orientation film which has a perpendicular stacking tendency on the orientation fihn, orientation processing by rubbing 
was performed so that uniform perpendicular orientation might be obtained. In addition, in this example, since GH 
method which used dichroism coloring matter for the liquid crystal constituent is adopted, the phase contrast 
compensating plate and the polarizing plate have not been stuck on the above-mentioned liquid crystal cell. 
[0530] Moreover, in this example, in order to mainly use a transparency display, color filter 61 R.61G and 6 IB 
designed saturation highly like the color filter of the conventional transparency means of displaying, and the color filter 
substrate has been arranged, as shown in drawing 26 (a) and drawing 26 (b). The TFT component substrate combined 
with this color filter substrate had large opening 19a for a transparency display, as shown in drawing 23 (a), and the 
TFT component substrate with which the transparency display 10 was set up widely was used for it. 
[0531] In the above-mentioned liquid crystal display concerning this example, as shown in drawing 26 (a) and drawing 
26 (b), the drive electrode 19 in the reflective display 9 Only the part (part which counters with color filter 61 R.61G 
and 61B in the extension direction of color filter 61 R.61G and 6 IB in the drive electrode 19) It is covered with the 
same color filter 61 R,61G and 61 B as the opening 19a formation field for a transparency display used as the 
transparency display 10, there is no color filter, and it also has a part for the display which passes the white light. 
[0532] Thus, the status signal was inputted into the produced above-mentioned liquid crystal display, and visual 
observation was performed. Consequently, lighting of a back light was always required of this example. However, 
when [ both ] a back light was turned on, lightness and a contrast ratio were good and always sufficient display was 
possible. Moreover, a check by looking of the contents of a display is possible also under direct rays, and the washout 
was not produced. 

[0533] That is, the color liquid crystal display of the high resolution which the washout which the check of the contents 
of a display is attained since the reflective display 9 changes lightness in proportion to [ when an ambient light is 
strong ] an ambient light while a liquid crystal display with high lightness is realized with a back light like the 
transparency mold liquid crystal display conventional in the environment where it is [ of an ambient light ] weak in this 
example, and is produced with a conventional luminescence display and transparency mold liquid crystal display does 
not arise, and does not have parallax is realizable. Moreover, in this example, the very good reflective display without 
parallax (twin image) was realized. 

[0534] [Example 15] The Hquid crystal display of the active-matrix mold concerning this example is a liquid crystal 
display of a reflective subject transflective type which used GH method, and is a hquid crystal display which used GH 
method in the example 1 of the gestalt 1 of said operation for the display. 

[0535] The liquid crystal constituent is prepared like [ this example ] the above-mentioned example 14 according to the 
example 1 of the gestalt 1 of said operation. That is, the liquid crystal constituent using the dichroism coloring matter 
(dichroism coloring matter 12) of a publication was used for said example 1 also by this example. Moreover, in this 
example, using the perpendicular orientation fihn which has a perpendicular stacking tendency on the orientation film, 
orientation processing by rubbing was performed so that uniform perpendicular orientation might be obtained. In 
addition, in this example, since GH method which used dichroism coloring matter for the liquid crystal constituent is 
adopted, the phase contrast compensating plate and the polarizing plate have not been stuck on the above-mentioned 
liquid crystal cell. 

[0536] Moreover, in this example, in order to mainly use a reflective display, color filter 61 R.61G and 61B were 
produced so that it might become whenever [ Takaaki ] fi-om the color filter used for the conventional transparency 
mold liquid crystal display, and the color filter substrate has been arranged, as shown in drawing 29 (a) and drawing 29 
(b). The TFT component substrate combined with this color filter substrate had small opening 19a for a transparency 
display, as shown in drawing 28, and the TFT component substrate with which the reflective display 9 was set up 
greatly was used for it. 

[0537] Thus, the status signal was inputted into the produced above-mentioned liquid crystal display, and visual 
observation was performed. Consequently, the above-mentioned liquid crystal display concerning this example of 
lighting of a back light was unnecessary under lighting and an outdoor daylight environment in the daytime, and the 
reflective display was possible. In this example, the very good reflective display without parallax (twin image) was 
reahzed. Moreover, the check by looking of the contents of a display was possible by turning on a back Ught to extent 
in which observation by the reflected light is impossible, when an ambient light is dark. 

[0538] That is, in this example, since color filter 61R.61G, 61B, and the color filter substrate which were set by the 
reflective display are used as mentioned above, the color display only by the reflected light is possible. For this reason, 
it is possible to switch off a back light and to use it only by reflective display on the outdoors of the usual indoor 
lighting or daytime. Moreover, by tuming on a back light if needed, even when lighting is dark, visibility can be 
secured. 
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[0539] In the liquid crystal display concerning the gestalt of this operation, while having not always turned on the back 
light and being able to reduce power consumption like the conventional transparency mold liquid crystal display, a 
washout cannot be started by the reflective display 9, and the transparency display using a back light can be performed 
if needed. 

[0540] [Example 16] The liquid crystal display of the active-matrix mold concerning this example is a liquid crystal 
display of a transparency subject transflective type which used the polarization conversion operation of a hquid crystal 
layer for the display, and is a liquid crystal display which used the polarizing plate method in the example 5 of the 
gestalt 2 of said operation for the display. 

[0541] The liquid crystal constituent used for this example is prepared according to the example 5 of the gestalt 2 of 
said operation. Moreover, in this example, the phase contrast compensating plate (phase contrast compensating plate 
16-17) and the polarizing plate (polarizing plate 14-15) were stuck on the liquid crystal cell (TFT-liquid-crystal panel) 
into which liquid crystal was injected. Furthermore, in this example, by the rubbing method, orientation processing was 
performed on the orientation film of an parallel stacking tendency so that a rubbing crossed axes angle might become 
250 degrees. 

[0542] Moreover, in this example, like said example 14, in order to mainly use a transparency display, color filter 61 
R.61G and 61 B were designed in the same transparency color as the color filter of the conventional transparency 
means of displaying, and the color filter substrate has been arranged, as shown in drawing 26 (a) and drawing 26 (b). 
The TFT component substrate combined with this color filter substrate had large opening 19a for a transparency 
display, as shown in drawing 23 (a), and the TFT component substrate with which the transparency display 10 was set 
up widely was used for it. 

[0543] As shown in drawing 26 (a) and drawing 26 (b), in the above-mentioned liquid crystal display conceming this 
example the drive electrode 19 of the reflective display 9 Only the part (part which counters with color filter 61 R.61G 
and 61B in the extension direction of color filter 61 R.61G and 61B in the drive electrode 19) It is covered with the 
same color filter 61 R.61G and 61B as the opening 19a formation field for a transparency display used as the 
transparency display 10, there is no color filter, and it also has a part for the display in which the white light is 
reflected. 

[0544] Thus, the status signal was inputted into the produced above-mentioned liquid crystal display, and visual 
observation was performed. Consequently, lighting of a back light was always required of this example. However, 
when [ both ] a back light was turned on, lightness and a contrast ratio were good and always sufficient display was 
possible. Moreover, a check by looking of the contents of a display is possible also under direct rays, and the washout 
was not produced. 

[0545] That is, at this example, in the weak environment of an ambient light, in order that the reflective display 9 may 
change lightness in proportion to an ambient light when an ambient Hght is strong while a liquid crystal display with 
high lightness is realized with a back light like the conventional transparency mold liquid crystal display, the check of 
the contents of a display is attained and it tums out that the washout produced with a conventional luminescence 
display and a conventional transparency mold liquid crystal display does not arise. Moreover, in this example, the very 
good reflective display without parallax (twin image) was realized. 

[0546] [Example 17] The liquid crystal display of the active-matrix mold conceming this example is a liquid crystal 
display of a reflective subject transflective type which used the polarization conversion operation of a liquid crystal 
layer for the display, and is a liquid crystal display which used the polarizing plate method in the example 5 of the 
gestalt 2 of said operation for the display. 

[0547] The hquid crystal constituent is prepared like [ this example ] the above-mentioned example 16 according to the 
example 5 of the gestalt 2 of said operation. Moreover, this example also stuck the phase contrast compensating plate 
(phase contrast compensating plate 16-17; example 5 reference) and the polarizing plate (polarizing plate 14-15) on the 
hquid crystal cell (TFT-liquid-crystal panel) into which liquid crystal was injected. In this example, by the rubbing 
method, orientation processing was performed on the orientation film of an parallel stacking tendency so that a rubbing 
crossed axes angle might become 250 degrees. 

[0548] Moreover, in this example, like said example 15, in order to mainly use a reflective display, color filter 61 
R.61G and 61B were produced so that it might become whenever [ Takaaki ] from the color filter used for the 
conventional transparency mold liquid crystal display, and the color filter substrate has been arranged, as shown in 
drawing 29 (a) and drawing 29 (b). The TFT component substrate combined with this color filter substrate had small 
opening 19a for a transparency display, as shown in drawing 28, and the TFT component substrate with which the 
reflective display 9 was set up greatly was used for it. 

[0549] Thus, the status signal was inputted into the produced above-mentioned liquid crystal display, and visual 
observation was performed. Consequently, the above-mentioned hquid crystal display conceming this example of 
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lighting of a back light was unnecessary under lighting and an outdoor daylight environment in the daytime, and the 
reflective display was possible. In this example, the very good reflective display without parallax (twin image) was 
realized. Moreover, the check by looking of the contents of a display was possible by turning on a back light to extent 
in which observation by the reflected light is impossible, when an ambient Ught is dark. 

[0550] That is, in this example, since color filter 61R.61G, 61B, and the color filter substrate which were set by the 
reflective display are used as mentioned above, the color display only by the reflected light is possible. For this reason, 
it is possible to switch off a back light and to use it only by reflective display on the outdoors of the usual indoor 
lighting or daytime. Moreover, by turning on a back light if needed, even when lighting is dark, visibility can be 
secured. 

[0551] In the liquid crystal display concerning the gestalt of this operation, while having not always tumed on the back 
light and being able to reduce power consumption like the conventional transparency mold liquid crystal display, a 
washout cannot be started by the reflective display 9, and the transparency display using a back light can be performed 
if needed. 

[0552] As mentioned above, it was shown that the active-matrix Hquid crystal display of the high resolution which 
realizes the liquid crystal display method shown in the gestalt 1 of said operation and the gestalt 2 of operation is 
realizable with the above-mentioned examples 14-17 according to the gestaU of this operation. 
[0553] In addition, although the liquid crystal display with which liquid crystal thickness differs by the reflective 
display 9 and the transparency display 10 was produced by the organic compound insulator 25 (equivalent to an 
insulator layer 1 1) to the active-matrix substrate (TFT component substrate) in the above-mentioned examples 14-17, it 
cannot be overemphasized that the same effectiveness is expectable with the liquid crystal display principle by the 
other invention in this application. 

[0554] [Gestalt 10 of operation] The gestaU of this operation explains below modification of the brightness of the back 
light used for the liquid crystal display concerning this invention. 

[0555] There are mainly three kinds of purposes which change the brightness of a back Ught. The 1st purpose is 
reservation of visibiUty. As shown in the gestalt 8 of said operation, people's consciousness lightness is prescribed by 
adaptation luminance and the brightness of the screen. Therefore, as shown in the gestalt 8 of said operation, it is 
desirable [ it is effective to change the brightness of a back light according to the consciousness lightness of people's 
eyes according to adaptation luminance, and ], in order to realize the display of good visibility to change the brightness 
of the screen by controlling the brightness of a back Ught according to adaptation luminance so that consciousness 
lightness may be set to 10 or more brils and less than 30 brils. That is, the above-mentioned back hght serves as the 
screen brightness modification means. Thereby, the visibility in the situation which the transparency display has 
mainly contributed to the display is improvable. Here, since the value of the consciousness lightness specified in the 
gestalt 8 of said operation assumes the brightness of the screen proportional to the adaptation luminance to which 
people have adapted themselves, it can obtain a good display in general by changing the brightness of a back hght 
according to the above-mentioned consciousness Ughtness. 

[0556] The 2nd purpose is reduction of power consumption. There is a case even if it turns on a back light and puts out 
the light, so that it may not have big effect on visibility. For example, a liquid crystal display is a transflective type 
liquid crystal display, and the illuminance of the illumination light which illuminates this liquid crystal display from a 
perimeter is fully high, and it is the case where the brightness of the screen is mainly maintained by the reflective 
display. In such a case, it is desirable not to influence the brightness of the screen and to switch off a back light even if, 
for reduction of power consumption in such a case, even if the brightness in a transparency display is high. 
[0557] When the color display is performed only to either among the reflective display and the transparency display, 
the 3rd purpose is completing intentionally a busy condition to which a color display and monochrome display are 
changed by lighting of a back light, and is giving two or more functions to one liquid crystal display. 
[0558] For example, since it becomes possible to take the resolution of a reflective display higher than the transparency 
display which displays one monochrome unit by two or more pixels using a color filter when do not arrange a color 
filter to a reflective display, but monochrome display is performed, a color filter is arranged only to a transparency 
display and color display is performed, a reflective display carries out monochrome display of high resolution, and 
although it is not high, it is possible [ display / transparency / resolution ] in a color display. Moreover, a color filter is 
able to be used only in a reflective display conversely. In this case, it becomes possible to give the function of an 
application which is different with one liquid crystal display. Therefore, it is possible to change the contents of a 
display greatly according to the hghting condition by changing a color display and monochrome display by lighting of 
a back light, or changing the luminescent color. 

[0559] As mentioned above, the brightness of a back light is controllable by the suitable signal each time according to 
the purpose of use or an operating condition. When making it change according to the adaptation luminance which 
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mentioned the brightness of a back light above, the brightness of the above-mentioned back light can be controlled 
according to visual environment, such as an illuminance of the lighting which carries out incidence to the screen for the 
purpose of improvement in visibility, and a class of display of a liquid crystal display. 

[0560] It is desirable to control the Hghting condition of a back light of turning on a back light weakly in order to 
switch off a back light, and to avoid dazzle when an illuminance is low when an illuminance is high when controlling 
the brightness of the above-mentioned back light by the illuminance, and turning on a back light strongly when an 
illuminance is the middle. 

[0561] In this case, if the signal from the various external devices connected to the liquid crystal cell or the liquid 
crystal display, timer control, etc. perform existence of lighting of a back light, and control of brightness according to a 
user's condition etc., unnecessary power consumption is reducible. 

[0562] Furthermore, reduction of the power consumption of the whole device and offer of the good display to a user 
can be reconciled by the thing made only for a fixed period to turn on a back light when a user adds a certain actuation 
to the device equipped with the above-mentioned liquid crystal display on the occasion of control of the brightness of a 
back light. In addition, the brightness of a back light may be controlled by other various signals in addition to the 
illuminance of the lighting which carries out incidence to the screen as described above. 

[0563] Moreover, it is very effective, when controlling the liquid-crystal orientation in the existence, brightness or a 
reflective display, and the transparency display of lighting of a back light by the signal which the user inputted into the 
touch panel (press coordinate detection blocking force means) arranged in piles to the screen of a liquid crystal cell or 
attaining the purpose which also mentioned above making it the signal which demands a certain cautions from other 
users interlocked with, and controlling the brightness of a back light. Thus, the liquid crystal display in which 
coexistence with visibility and a low power is possible can be obtained by controlling the brightness of the screen from 
the liquid crystal cell outside. 

[0564] [Gestalt 1 1 of operation] The gestalt of this operation explains the concrete configuration of the liquid crystal 
display concerning this invention at the time of using a touch panel (press coordinate detection blocking force means) 
as an information input means in the pocket device which are the main fields of the invention of the liquid crystal 
display of this invention. In addition, the same number is given to the component which has the function as the 
gestalten 1-10 of said operation of explanation same for convenience, and the explanation is omitted. 
[0565] With the gestalt of this operation, the transflective type liquid crystal display of input unit one apparatus was 
produced for the touch panel in piles to the liquid crystal display of the example 17 in the gestalt 9 of said operation. 
The configuration of the liquid crystal display of input unit one apparatus concerning the gestalt of this operation is 
shown in drawing 32. In addition, since it is the same as that of the example 17 in the gestalt 9 of said operation, and 
the example 5 of the gestalt 2 of said operation, the configuration of the fiindamental configuration of those other than 
touch panel 71 in the liquid crystal display concerning the gestalt of this operation, i.e., a liquid crystal cell, and a back 
light 13 is omitted here. 

[0566] The above-mentioned touch panel 71 is equipped with the movable substrate 73 with which the transparent 
electrode layer 72 was formed, and the support substrate 75 with which the transparent electrode layer 74 was formed. 
With the spacer which is not illustrated so that not each transparent electrode layers may contact in an energization 
condition, these movable substrates 73 and the support substrate 75 have a predetermined gap, and opposite 
arrangement is carried out while the transparent electrode layer 72 and the transparent electrode layer 74 counter 
mutually. Thereby, although the transparent electrode layer 72 prepared in the above-mentioned movable substrate 73 
and the transparent electrode layer 74 prepared in the above-mentioned support substrate 75 do not contact mutually in 
a normal state, it contacts mutually in the directed part by directing the above-mentioned movable substrate 73 with a 
finger or a pen (press). For this reason, the above-mentioned touch panel 71 fiinctions as an input unit by detecting the 
contact location (coordinate location) of the above-mentioned transparent electrode layer 72 and the transparent 
electrode layer 74 by the thrust applied to the movable substrate 73. 

[0567] The above-mentioned touch panel 71 is sticking the phase contrast compensating plate 16 and a polarizing plate 
14 on the above-mentioned movable substrate 73, and is arranged in one with the above-mentioned phase contrast 
compensating plate 16 and the polarizing plate 14 between the phase contrast compensating plate 16 and the substrate 
4 of a liquid crystal cell. In the gestalt of this operation, in order to acquire the effectiveness of the polarizing plate in 
said example 17 with the polarizing plate 14 on which it was stuck on the touch panel 71, the movable substrate 73 and 
the support substrate 75 which constitute the above-mentioned touch panel 71 are produced with the ingredient without 
a birefiingence. 

[0568] Moreover, with the gestalt of this operation, the thrust of touch panel 71 HE considered as the configuration 
which does not get across to a liquid crystal cell, without using a thrust buffer member by preparing a gap between the 
support substrate 75 of a touch panel 71, and the substrate 4 of a liquid crystal cell, and keeping this gap constant in 
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order to give the thrust transfer prevention effectiveness to this liquid crystal display between a touch panel 71 and the 
substrate 4 of a liquid crystal cell for the above-mentioned liquid crystal display. 

[0569] Thus, as for the liquid crystal display of constituted above-mentioned input-device one apparatus, it is possible 
by changing the brightness of a back light 13 with the signal of a touch panel 71 to switch off a back light 13, when the 
user is not observing the display, and to make a back light 13 turn on with the input of the information on a touch panel 
71. Therefore, according to the gestalt of this operation, the liquid crystal display which was compatible in a good 
display and reduction of power consumption was realizable. Moreover, since according to the gestalt of this operation 
absorption by the polarizing plate 14 can also absorb the unnecessary reflected Hght by the touch panel 71 and can 
reduce this unnecessary reflected light by arranging in the order which mentioned above the above-mentioned 
polarizing plate 14, the touch panel 71, and the Hquid crystal cell, visibility can be improved. 
[0570] 

[Effect of the Invention] The substrate of a pair with which, as for the liquid crystal display of invention according to 
claim 1, the orientation means was given to the front face which counters as mentioned above. It is the liquid crystal 
display equipped with the liquid crystal display component which has the liquid crystal layer pinched between the 
substrates of this pair. It is arbitrary and the orientation device for making coincidence take at least two kinds of 
different orientation conditions is provided to a different field used for the display in the above-mentioned liquid 
crystal layer. And a reflective means is allotted to at least one field among the fields which show a different orientation 
condition in the above-mentioned liquid crystal layer, and the field which shows a different orientation condition is the 
configuration of being used for the reflective display which performs a reflective display, and the transparency display 
which performs a transparency display, the account of a top. 

[0571] According to the above-mentioned configuration, by having the orientation condition that liquid crystal 
orientation differs in coincidence, in using coloring matter, such as dichroism coloring matter, for a display and using 
the amount of absorption of light (absorption coefficient), and an optical anisotropy, it becomes possible to change the 
magnitude of the amount of modulations of each optical physical quantity called phase contrast for every field where 
liquid crystal orientation differs. For this reason, according to the above-mentioned configuration, the permeability or 
reflection factor based on magnitude of the amount of modulations of the optical physical quantity according to the 
orientation condition of a liquid crystal layer can be obtained, and this becomes possible [ setting up an optical 
parameter independently by the transparency display and the reflective display ]. Therefore, according to the above- 
mentioned configuration, the effectiveness that it excels in visibility, and a high resolution display is possible, and the 
transflective type liquid crystal display which can use both the reflected light and the transmitted light for a display can 
be offered is done so. 

[0572] The liquid crystal display of invention according to claim 2 is the configuration that the above-mentioned 
orientation device is the contents rewriting means of a display which rewrites the contents of a display in connection 
with the passage of time, as mentioned above. 

[0573] The effectiveness that the liquid crystal display of the claim 1 above-mentioned publication can be obtained is 
done so, without according to the above-mentioned configuration, the same means' being able to realize the contents 
rewriting means of a display, and the above-mentioned orientation device, and adding a new configuration. 
[0574] The liquid crystal display concerning invention according to claim 3 As mentioned above, it is the liquid crystal 
display equipped with the liquid crystal display component which has the liquid crystal layer pinched between the 
substrate of a pair with which the orientation means was given to the front face which counters, and the substrate of 
this pair. While each field where the field used for the display in the above-mentioned liquid crystal layer consists of a 
field which has at least two kinds of different hquid crystal thickness, and the above-mentioned liquid crystal thickness 
differs is used for the reflective display and the transparency display A reflective means is allotted to a reflective 
display at least, and the liquid crystal thickness of the above-mentioned reflective display is a configuration smaller 
than a transparency display. 

[0575] According to the above-mentioned configuration, the permeability or reflection factor based on magnitude of 
the amount of modulations of the optical physical quantity in a field which is different in liquid crystal thickness can be 
obtained, and this becomes possible [ setting up an optical parameter independently by the transparency display and the 
reflective display ]. Therefore, according to the above-mentioned configuration, the effectiveness that it excels in 
visibility, and a high resolution display is possible, and the transflective type liquid crystal display which can use both 
the reflected light and the transmitted Ught for a display can be offered is done so. 

[0576] The hquid crystal display conceming invention according to claim 4 is the configuration that the orientation 
means is given so that at least two kinds of different directions of orientation may be given to the field on the contact 
surface which contacts the field used for the display of the above-mentioned liquid crystal layer in one [ at least ] 
substrate among the substrates of the above-mentioned pair as mentioned above in the orientation of the hquid crystal 
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layer interface which touches it. 

[0577] According to the above-mentioned configuration, in the field to which the above-mentioned liquid crystal layer 
is the arbitration for using for the display in this liquid crystal layer, and differ at the time of electrical-potential- 
difference impression, at least two kinds of different orientation conditions are shown in coincidence, and the 
effectiveness that a reflective display and a transparency display can be performed in the field in which the orientation 
conditions in the above-mentioned liquid crystal layer differ is done so. Moreover, by changing the elevation angle 
over the substrate of liquid crystal orientation, and its azimuth according to the above-mentioned configuration, both 
the orientation of the liquid crystal which determines an optical property, and the orientation change at the time of 
impressing an electrical potential difference can be changed, and the effectiveness of becoming possible to perform the 
display which was suitable for each display by the reflective display and the transparency display is collectively done 
so. 

[0578] The liquid crystal display of invention according to claim 5 is the configuration that the percentages that the 
area of the reflective display to the area of the sum total of the above-mentioned reflective display and a transparency 
display occupies are 30% or more and 90% or less, as mentioned above. 

[0579] In the ratio of a reflective display and a transparency display,- the optimal ratio for carrying out a good display 
exists by the displays for which it asks, such as whether although a good display is realizable by both the reflective 
display and the transparency display with the means which was mentioned above according to this invention, color 
display is performed or monochrome display is performed, it displays by indicating it a subject by reflective, or to 
display by indicating it a subject by transparency. According to tfie above-mentioned configuration, when performing 
color display by both the above-mentioned reflective display and the transparency display, the effectiveness that a good 
display can be performed by both the above-mentioned reflective display and the transparency display is done so. 
[0580] The liquid crystal display of invention according to claim 6 is the configuration that a reflective display serves 
as ****** as mentioned above at coincidence when the above-mentioned transparency display is ******, and a 
reflective display becomes coincidence with a dark display when the above-mentioned transparency display is a dark 
display. 

[0581] According to this invention, the liquid crystal display of invention of the claim 6 above-mentioned publication 
is having the configuration of above-mentioned claims 1 or 3, when the above-mentioned transparency display is 
******, a reflective display considers as ****** at coincidence, and when the above-mentioned transparency display 
is a dark display, it can be considered as a dark display by the reflective display at coincidence. Especially, according 
to this invention, if it remains as it is, even if it is the case where the contents of a display are reversed by the reflective 
display and the transparency display, said contents rewriting means of a display can be used for said orientation device, 
and a display can be easily arranged by controlling rewriting of the contents of a display by the reflective display and 
the transparency display according to an individual, for example. Therefore, according to the above-mentioned 
configuration, the effectiveness that good visibility is securable is done so. 

[0582] The liquid crystal display of invention according to claim 7 is the configuration that the above-mentioned liquid 
crystal layer consists of a liquid crystal constituent which comes to mix in liquid crystal the coloring matter which has 
dichroism as mentioned above. 

[0583] According to the above-mentioned configuration, the effectiveness that the amount of absorption of light can be 
rationalized is done so by the reflective display and the transparency display. 

[0584] The liquid crystal display of invention according to claim 8 is the configuration that the polarizing plate is 
arranged among the substrates of the above-mentioned pair at the non-contact side side with the liquid crystal layer in 
one [ at least ] substrate, as mentioned above. 

[0585] According to the above-mentioned configuration, by the reflective display and the transparency display, a 
birefi-ingence can be rationalized and the effectiveness that a good display can be performed is done so. 
[0586] The liquid crystal display of invention according to claim 9 is equipped with an electrical-potential-difference 
impression means to impress an electrical potential difference to the above-mentioned liquid crystal layer, as 
mentioned above. This electrical-potential-difference impression means The phase contrast of the display light on the 
reflective means of the reflective display at the time of electrical-potential-difference impression It is the configuration 
of impressing an electrical potential difference so that the phase contrast of the display light which serves as a 
difference among 90 degrees in general in the time of ****** and a dark display, and carries out outgoing radiation of 
the liquid crystal layer in a transparency display may serve as a difference among 180 degrees in general in the time of 
****** and a dark display. 

[0587] Moreover, the liquid crystal display of invention according to claim 10 is a configuration in which the above- 
mentioned liquid crystal layer is carrying out twist orientation between the substrates of the above-mentioned pair on 
the twist square of 60 degrees or more and 100 degrees or less as mentioned above. Thus, with constituting, change of 
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the polarization near the rotatory polarization according to a twist of the orientation of liquid crystal can be used for a 
display in the liquid crystal layer of a transparency display, and change of the rotatory polarization and the polarization 
by control of a retardation can be used for a display in a reflective display. 

[0588] The liquid crystal display of invention according to claim 1 1 is a configuration in which the above-mentioned 
liquid crystal layer is carrying out twist orientation between the substrates of the above-mentioned pair on the twist 
square of 0 times or more and 40 degrees or less as mentioned above. Thus, with constituting, both change of a 
retardation can be used for a display also in the liquid crystal layer of a reflective display also in the liquid crystal layer 
of a transparency display. 

[0589] According to the configuration of above-mentioned claims 9-11, the variation of phase contrast which was 
respectively suitable for the reflective display or the transparency display can be obtained by the reflective display and 
the transparency display, and the effectiveness that the change of the display with ****** and a dark display is attained 
is done so. 

[0590] As mentioned above, the above-mentioned liquid crystal display component is at least one side among the 
above-mentioned reflective display and a transparency display, and the liquid crystal display of invention according to 
claim 12 is a configuration which displays by changing the orientation condition of a liquid crystal layer by rotating a 
Hquid crystal molecule in parallel to a substrate. 

[0591] It is the configuration equipped with an electrical-potential-difference impression means by which the above- 
mentioned Hquid crystal display component produces an electrical-potential-difference impression means by which the 
above-mentioned liquid crystal display component makes the above-mentioned liquid crystal layer produce [ liquid 
crystal display / of invention according to claim 13 ] electric field in the field inboard of a substrate, in the above- 
mentioned liquid crystal layer as mentioned above, and makes the field inboard of a substrate produce electric field, 
among the above-mentioned reflective display and the transparency display corresponding to either. 
[0592] Sufficient display is possible even if orientation change of liquid crystal is only modification of bearing in a 
field parallel to a substrate in this invention. And in this invention, the effectiveness that the lowness of the efficiency 
for light utilization of an in plane switching method is conquerable is done so by using positively for a display the 
insufficiency of the liquid crystal orientation leading to the low light transmittance which is the technical problem of 
the conventional in plane switching method as a reflective display. 

[0593] The liquid crystal display of invention according to claim 14 is the configuration that one [ at least ] substrate 
equips the field at least corresponding to one side with the orientation fihn which has a perpendicular stacking 
tendency among the above-mentioned reflective display in the contact surface with the above-mentioned liquid crystal 
layer, and the transparency display, among the substrates of the above-mentioned pair as mentioned above. 
[0594] In this invention, although the orientation of a liquid crystal layer may be parallel orientation that to a display 
used as mentioned above, it may be perpendicular orientation as for which hquid crystal is carrying out orientation 
perpendicularly to tiie substrate. [ than before ] [ more ] Thus, the above-mentioned substrate is equipped with the 
orientation film which has a perpendicular stacking tendency, and when liquid crystal orientation is the perpendicular 
orientation as for which liquid crystal is carrying out orientation perpendicularly to the substrate, the contrast ratio of a 
display does so the effectiveness that there is an advantage which becomes good. 

[0595] It is the configuration of being formed so that it may become thicker than the field corresponding to a 
transparency display in the direction of the field corresponding to [ equip tiie field corresponding to / liquid crystal 
display / of invention according to claim 15 / as mentioned above / among the above-mentioned reflective display and 
transparency displays / at least / a reflective display in one / among the substrates of the above-mentioned pair / at 
least / substrate with an insulator layer, and / insulator layer / this ] the above-mentioned reflective display in the 
thickness. 

[0596] According to the above-mentioned configuration, the field used for the display in a liquid crystal layer does so 
the effectiveness that the liquid crystal display (namely, liquid crystal display with which liquid crystal thickness 
differs by a reflective display and the transparency display) which has at least two kinds of different liquid crystal 
thickness can be obtained easily. 

[0597] The liquid crystal display of invention according to claim 16 can be set to one substrate among the substrates of 
the above-mentioned pair as mentioned above. To the field corresponding to a transparency display, among the fields 
which constitute the viewing area of each pixel To a part of field [ at least ] corresponding to a reflective display 
among the fields which the color filter which has transparency color is arranged, and constitute the above-mentioned 
viewing area It is the configuration that the color filter arranged on the field corresponding to the transparency display 
in the above-mentioned substrate and the color filter which has the same lightness are arranged. 
[0598] When performing color display, if the color filter of a transparency display is used for a reflective display as it 
IS, lightness runs short, but while according to tiie above-mentioned configuration lightness is compensated and color 
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display becomes possible also not only to a transparency display but to a reflective display, a reflection factor required 
for a reflective display can be secured, it is indicated a subject by transparency, and the effectiveness that the 
transflective type liquid crystal display in which color display is possible can be offered is done so. 
[0599] The liquid crystal display of invention according to claim 17 can be set to one substrate among the substrates of 
the above-mentioned pair as mentioned above. To the field corresponding to a transparency display, among the fields 
which constitute the viewing area of each pixel To a part of field [ at least ] corresponding to a reflective display 
among the fields which the color filter which has transparency color is arranged, and constitute the above-mentioned 
viewing area It is the configuration that the color filter which has transparency color with lightness higher than the 
color filter arranged on the field corresponding to the transparency display in the above-mentioned substrate is 
arranged. 

[0600] When performing color display, while according to the above-mentioned configuration lightness is 
compensated and color display becomes possible also not only to a transparency display but to a reflective display, a 
reflection factor required for a reflective display can be secured, it is indicated a subject by transparency, and the 
effectiveness that the transflective type liquid crystal display in which color display is possible can be offered is done 
so. In this case, in a reflective display, display light passes a color filter twice. For this reason, by arranging the color 
filter which has transparency color with lightness higher than the color filter arranged on the field corresponding to a 
reflective display to the field corresponding to the transparency display in the above-mentioned substrate, lightness can 
be raised more and better color display can be performed. 

[0601] The liquid crystal display of invention according to clahn 1 8 is the configuration that the area of the field which 
the color filter which has transparency color is arranged, and does not perform the color display of a reflective display 
according to the luminous transmittance of the transparency color of the above-mentioned color filter is set as the field 
corresponding to a transparency display at least as mentioned above among the fields which constitute the viewing area 
of each pixel in one substrate among the substrates of the above-mentioned pair. 

[0602] According to the above-mentioned configuration, the rate which the pixel of each color contributes to lightness 
can be changed with the luminous transmittance of each color, consequently the effectiveness that a good display is 
realizable is done so. 

[0603] The liquid crystal display of invention according to claim 19 is the configuration that the color filter which has 
transparency color to the field corresponding to a reflective display at least as mentioned above among the fields which 
constitute the viewing area of each pixel in one substrate among the substrates of the above-mentioned pair is arranged. 

[0604] When performing the display which indicates it a subject by reflective according to the above-mentioned 
configuration, the liquid crystal display which is excellent in visibiHty and can perform high resolution color display 
can be offered. In this case, the permeability of light rises especially at a reflective display by performing monochrome 
display, without performing color display and using a color filter in a transparency display. For this reason, in such a 
case, it is possible to set up a transparency display still smaller, the area of a reflective display can be more greatly 
secured to it, and the effectiveness that a better display can usually be obtained in the reflective display at the time of 
use is done so to it. 

[0605] The liquid crystal display of invention according to claim 20 is the configuration that the area of the field which 
does not perform the color display of a transparency display is set up as mentioned above according to the luminous 
transmittance of the transparency color of the above-mentioned color filter. 

[0606] Since the contribution to the Ughtness from monochrome display of the transparency display in each pixel can 
be set up proper in consideration of luminous transmittance when performing the display which indicates it a subject 
by reflective according to the above-mentioned configuration, the effectiveness that a better display can be obtained is 
done so. 

[0607] The liquid crystal display of invention according to claim 21 can be set to one substrate among the substrates of 
the above-mentioned pair as mentioned above. To the field corresponding to a reflective display, among the fields 
which constitute the viewing area of each pixel To a part of field [ at least ] corresponding to a transparency display 
among the fields which the color filter which has transparency color is arranged, and constitute the above-mentioned 
viewing area It is the configuration that the color filter arranged on the field corresponding to the reflective display in 
the above-mentioned substrate and the color filter with which saturation has the transparency color more than an EQC 
are arranged. 

[0608] According to the above-mentioned configuration, the effectiveness that good color display can be performed by 
both the reflective display and the transparency display and that the transflective type liquid crystal display which 
indicates it a subject by reflective can be offered is done so. 

[0609] The liquid crystal display of invention according to claim 22 is equipped with the lighting system which carries 



Page 73 of 73 



out incidence of the light to the above-mentioned Hquid crystal display component from the tooth back of this liquid 
crystal display component as mentioned above, and is the configuration that this lighting system serves as a screen 
brightness modification means to change the brightness of the screen. 

[0610] According to the above-mentioned configuration, the effectiveness that coexistence with a low power and 
visibility can be aimed at by changing the brightness of the screen with a lighting system is done so. 
[061 1] The Uquid crystal display of invention according to claim 23 is the configuration that the above-mentioned 
lighting system changes the brightness of the screen according to adaptation luminance so that consciousness lightness 
may be set to 10 or more brils and less than 30 brils, as mentioned above. 

[0612] While according to the above-mentioned configuration being able to improve the visibility in the situation 
which the transparency display has mainly contributed to the display and being able to realize good visibility, the 
effectiveness that low-power-ization can be attained is done so. 

[0613] The liquid crystal display of invention according to claim 24 is the configuration of providing a press 
coordinate detection blocking force means to detect the coordinate location pressed as mentioned above when it was 
arranged in piles and pressed by the screen. 

[0614] According to the above-mentioned configuration, in the transflective type above liquid crystal displays, use of 
the press coordinate detection blocking force means mentioned above as compared with the reflective mold liquid 
crystal display using the so-called front light does so easily the effectiveness that the small liquid crystal display of the 
power consumption of good input unit one apparatus can be offered. 

[0615] The liquid crystal display of invention according to claim 25 is arranged in piles as mentioned above at the 
screen, a press coordinate detection blocking force means to detect the coordinate location pressed by being pressed is 
provided, and the above-mentioned lighting system is the configuration of the output signal of the above-mentioned 
press coordinate detection blocking force means being interlocked with, and changing the brightness of the screen. 
[0616] Since it is detected easily according to the above-mentioned configuration that the observer is using the display 
with the signal of the above-mentioned press coordinate detection blocking force means, if the brightness of the 
lighting system which influences the power consumption of a liquid crystal display according to this signal is changed 
and the brightness of the screen is changed, the effectiveness that it is compatible in reduction of power consumption 
and good visibility will be done so. 

[0617] The liquid crystal display of invention according to claim 26 is arranged in piles as mentioned above at the 
screen, a press coordinate detection blocking force means detect the coordinate location pressed by being pressed is 
provided, and the above-mentioned orientation device is the configuration of the output signal of the above-mentioned 
press coordinate detection blocking force means being interlocked with, and changing the orientation condition of the 
liquid-crystal layer at least in one side among the above-mentioned reflective display and a transparency display. 
[0618] Since it is detected easily according to the above-mentioned configuration that the observer is using the display 
with the signal of the above-mentioned press coordinate detection blocking force means, if liquid crystal orientation is 
changed according to this signal, the effectiveness that it is compatible in reduction of power consumption and good 
visibility will be done so. 

[0619] The liquid crystal display of invention according to claim 27 is the configuration that provide the press 
coordinate detection blocking force means and polarizing plate which detect the coordinate location pressed as 
mentioned above when it was arranged in piles and pressed by the screen, and the above-mentioned polarizing plate, 
the press coordinate detection blocking force means, and the liquid crystal display component are arranged at this 
order. 

[0620] While doing so the effectiveness have a polarizing plate and a press coordinate detection blocking force means, 
and use a birefiingence for a display and that the small liquid crystal display of the power consumption of input unit 
one apparatus can be offered according to the above-mentioned configuration, absorption by the polarizing plate also 
absorbs the unnecessary reflected light by the press coordinate detection blocking force means, and does so collectively 
the effectiveness of realizing good visibility. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The substrate of a pair with which the orientation means was given to the front face which counters The 
liquid crystal display component which has the liquid crystal layer pinched between the substrates of this pair Are the 
liquid crystal display equipped with the above, and it is arbitrary and the orientation device for making coincidence 
take at least two kinds of different orientation conditions is provided to a different field used for the display in the 
above-mentioned liquid crystal layer. And a reflective means is allotted to at least one field among the fields which 
show a different orientation condition in the above-mentioned liquid crystal layer, and the field which shows an 
orientation condition different the account of a top is characterized by being used for the reflective display which 
performs a reflective display, and the transparency display which performs a transparency display. 
[Claim 2] The liquid crystal display according to claim 1 characterized by the above-mentioned orientation device 
being the contents rewriting means of a display which rewrites the contents of a display in connection with the passage 
of time. 

[Claim 3] The substrate of a pair with which the orientation means was given to the front face which counters The 
liquid crystal display component which has the liquid crystal layer pinched between the substrates of this pair It is the 
liquid crystal display equipped with the above, and while each field where the field used for the display in the above- 
mentioned liquid-crystal layer consists of a field which has at least two kinds of different hquid-crystal thickness, and 
the above-mentioned liquid-crystal thickness differs is used for the reflective display and the transparency display, a 
reflective means is allotted to a reflective display at least, and it carries out that the liquid-crystal thickness of the 
above-mentioned reflective display is smaller than a transparency display as the description. 

[Claim 4] A liquid crystal display given in any 1 term of claims 1-3 characterized by giving the orientation means so 
that at least two kinds of different directions of orientation may be given to the field on the contact surface in contact 
with the field used for the display of the above-mentioned liquid crystal layer in one [ at least ] substrate among the 
substrates of a top Norikazu pair in the orientation of the liquid crystal layer interface which touches it. 
[Claim 5] A liquid crystal display given in any 1 term of claims 1-4 to which the rate that the area of the reflective 
display to the area of the sum total of the above-mentioned reflective display and a transparency display occupies is 
characterized by being 30% or more and 90% or less. 

[Claim 6] A liquid crystal display given in any 1 term of claims 1-5 characterized by for a reflective display serving as 
****** at coincidence when the above-mentioned transparency display is and a reflective display serving as a 

dark display at coincidence when the above-mentioned transparency display is a dark display. 
[Claim 7] A liquid crystal display given in any 1 term of claims 1-6 characterized by the above-mentioned liquid 
crystal layer consisting of a liquid crystal constituent which comes to mix in liquid crystal the coloring matter which 
has dichroism. 

[Claim 8] A liquid crystal display given in any 1 term of claims 1-7 characterized by arranging the polarizing plate 
among the substrates of a top Norikazu pair at the non-contact side side with the liquid crystal layer in one [ at least ] 
substrate. 

[Claim 9] It has an electrical-potential-difference impression means to impress an electrical potential difference to the 
above-mentioned liquid crystal layer. This electrical-potential-difference impression means The phase contrast of the 
display light on the reflective means of the reflective display at the time of electrical-potential-difference impression 
The liquid crystal display according to claim 8 characterized by impressing an electrical potential difference so tiiat the 
phase contrast of the display light which serves as a difference among 90 degrees in general in the time of ****** and 
a dark display, and carries out outgoing radiation of the liquid crystal layer in a transparency display may serve as a 
difference among 180 degrees in general in the time of ****** and a dark display. 

[Claim 10] The liquid crystal display according to claim 8 or 9 with which the above-mentioned liquid crystal layer is 
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characterized by carrying out twist orientation on the twist square of 60 degrees or more and 100 degrees or less 
between the substrates of the above-mentioned pair. 

[Claim 1 1] The liquid crystal display according to claim 8 or 9 with which the above-mentioned liquid crystal layer is 
characterized by carrying out twist orientation on the twist square of 0 times or more and 40 degrees or less between 
the substrates of the above-mentioned pair. 

[Claim 12] The above-mentioned liquid crystal display component is a liquid crystal display given in claims 1-6 which 
are at least one side among the above-mentioned reflective display and a transparency display, and are characterized by 
displaying by changing the orientation condition of a liquid crystal layer by rotating a liquid crystal molecule in 
parallel to a substrate, and any 1 term of 8 or 9. 

[Claim 13] The above-mentioned liquid crystal display component is a liquid crystal display according to claim 12 
characterized by equipping the above-mentioned liquid crystal layer with an electrical-potential-difference impression 
means to make the field inboard of a substrate produce electric field, among the above-mentioned reflective display 
and a transparency display corresponding to either. 

[Claim 14] It is a liquid crystal display given in claims 1-9 characterized by one [ at least ] substrate equipping the field 
at least corresponding to one side with the orientation film which has a perpendicular stacking tendency among the 
above-mentioned reflective display in the contact surface with the above-mentioned liquid crystal layer, and a 
transparency display among the substrates of a top Norikazu pair, and any 1 term of 12 or 13. 

[Claim 15] It is a liquid crystal display given in any 1 term of claims 1-14 to which one [ at least ] substrate equips the 
field corresponding to a reflective display with an insulator layer at least among the above-mentioned reflective display 
and a transparency display among the substrates of a top Norikazu pair, and it is characterized by forming this insulator 
layer so that the direction of the field corresponding to the above-mentioned reflective display in the thickness may 
become thicker than the field corresponding to a transparency display. 

[Claim 16] To the field corresponding to a transparency display among the fields which constitute the viewing area of 
each pixel in one substrate among the substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a 
reflective display among the fields which the color filter which has transparency color is arranged, and constitute the 
above-mentioned viewing area A liquid crystal display given in any 1 term of claims 1-15 characterized by arranging 
the color filter arranged on the field corresponding to the transparency display in the above-mentioned substrate, and 
the color filter which has the same lightness. 

[Claim 17] To the field corresponding to a transparency display among the fields which constitute the viewing area of 
each pixel in one substrate among the substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a 
reflective display among the fields which the color filter which has transparency color is arranged, and constitute the 
above-mentioned viewing area A liquid crystal display given in any 1 term of claims 1-15 characterized by arranging 
the color filter which has transparency color with lightness higher than the color filter arranged on the field 
corresponding to the transparency display in the above-mentioned substrate. 

[Claim 18] A liquid crystal display given in any 1 term of claims 1-17 characterized by to set at least the area of the 
field which the color filter which has transparency color is arranged, and does not perform the color display of a 
reflective display according to the luminous transmittance of the transparency color of the above-mentioned color filter 
as the field corresponding to a transparency display among the fields which constitute the viewing area of each pixel in 
one substrate among the substrates of a top Norikazu pair. 

[Claim 19] A liquid crystal display given in any 1 term of claims 1-15 characterized by arranging the color filter which 
has transparency color to the field corresponding to a reflective display at least among the fields which constitute the 
viewing area of each pixel in one substrate among the substrates of a top Norikazu pair. 

[Claim 20] The liquid crystal display according to claim 19 characterized by setting up the area of the field which does 
not perform the color display of a transparency display according to the luminous transmittance of the transparency 
color of the above-mentioned color filter. 

[Claim 21] To the field corresponding to a reflective display among the fields which constitute the viewing area of 
each pixel in one substrate among the substrates of a top Norikazu pair To a part of field [ at least ] corresponding to a 
transparency display among the fields which the color filter which has transparency color is arranged, and constitute 
the above-mentioned viewing area A liquid crystal display given in any 1 term of claims 1-15 characterized by 
arranging the color filter arranged on the field corresponding to the reflective display in the above-mentioned substrate, 
and the color filter with which saturation has the transparency color more than an EQC. 

[Claim 22] A liquid crystal display given in any 1 term of claims 1-21 to which it has the lighting system which carries 
out incidence of the light to the above-mentioned liquid crystal display component fi-om the tooth back of this liquid 
crystal display component, and this lighting system is characterized by serving as a screen brightness modification 
means to change the brightness of the screen. 
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[Claim 23] The above-mentioned lighting system is a liquid crystal display according to claim 22 characterized by 
changing the brightness of the screen according to adaptation luminance so that consciousness lightness may be set to 
10 or more brils and less than 30 brils. 

[Claim 24] A liquid crystal display given in any 1 term of claims 1-23 characterized by providing a press coordinate 
detection blocking force means to detect the coordinate location pressed when it was arranged in piles and pressed by 
the screen. 

[Claim 25] It is the liquid crystal display according to claim 22 or 23 characterized by providing a press coordinate 
detection blocking force means to detect the coordinate location pressed when it was arranged in piles and pressed by 
the screen, interlocking with [ output signal / of the above-mentioned press coordinate detection blocking force means ] 
the above-mentioned lighting system, and changing the brightness of the screen. 

[Claim 26] It is the liquid crystal display according to claim 1 or 2 characterized by to provide a press coordinate 
detection blocking force means detect the coordinate location pressed when it was arranged in piles and pressed by the 
screen, to interlock with [ output signal / of the above-mentioned press coordinate detection blocking force means ] the 
above-mentioned orientation device, and to change the orientation condition of the Uquid-crystal layer at least in one 
side among the above-mentioned reflective display and a transparency display. 

[Claim 27] A liquid crystal display given in any 1 term of claims 1-26 characterized by providing the press coordinate 
detection blocking force means and polarizing plate which detect the coordinate location pressed when it was arranged 
in piles and pressed by the screen, and arranging the above-mentioned polarizing plate, the press coordinate detection 
blocking force means, and the liquid crystal display component at this order. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view of the liquid crystal display concerning the gestalt 1 of operation 
of this invention. 

[Drawing 2] It is the display property Fig. of a liquid crystal display given in an example 1. 

[Drawin g 3] It is the display property Fig. of a Uquid crystal display given in the example 2 of a comparison, and the 
example 3 of a comparison. 

[Drawing 4] It is the important section sectional view of the liquid crystal display concerning the gestalt 2 of operation 
of this invention. 

[Drawing 5] It is drawing explaining the definition of a rubbing crossed axes angle. 

[Drawin g 6] It is the display property Fig. of a Uquid crystal display given in an example 2. 

[Drawing 7] It is the display property Fig. of a liquid crystal display given in an example 3. 

[Drawing 8] It is the display property Fig. of a liquid crystal display given in an example 4. 

[Drawin g 9] It is the display property Fig. of a liquid crystal display given in an example 5. 

[Drawing 10] It is the display property Fig. of a liquid crystal display given in an example 6. 

[Drawing 1 1] It is the display property Fig. of a Uquid crystal display given in an example 7. 

[Drawing 12] It is the display property Fig. of a liquid crystal display given in the example 3 of a comparison. 

[Drawing 13] It is the display property Fig. of a liquid crystal display given in an example 8. 

[Drawing 14] It is the display property Fig. of a liquid crystal display given in the example 4 of a comparison. 

[Drawing 15] It is the display property Fig. of a liquid crystal display given in the example 5 of a comparison. 

[Drawing 16] It is the display property Fig. of a liquid crystal display given in an example 9. 

[Drawing 17] It is orientation processing process drawing of the substrate used for the liquid crystal display concerning 
the gestalt 4 of operation of this invention. 

[Drawin g 18] (a) - (e) is the cross section showing roughly orientation down stream processing shown in drawing 17 . 
[Drawing 19] It is the display property Fig. of a Uquid crystal display given in an example 10. 
[Drawing 20] It is the display property Fig. of a Uquid crystal display given in an example 11. 

[Drawing 21] (a) is an important section sectional view at the time of no electrical-potential-difference impressing the 
liquid crystal display concerning an example 12, and (b) is an important section sectional view at the time of electrical- 
potential-difference impression of the liquid crystal display shown in (a). 
[Drawin g 22] It is the display property Fig. of a Uquid crystal display given in an example 12. 
[Drawing 23] (a) is the important section top view of the TFT component substrate for realizing the liquid crystal 
display of a transparency subject transflective type concerning the gestah 7 of operation of this invention, (b) is 
drawing showing the drive electrode of the reflective display in the TFT component substrate shown in (a), and (c) is 
drawing showing the transparence pixel electrode in the TFT component substrate shown in (a). 
[Drawin g^] It is the A- A* line view sectional view of the TFT component substrate shown in drawing 23 (a). 
[Drawing 25] It is the B-B* Une view sectional view of the TFT component substrate shown in drawing 23 (a). 
[Drawing26] (a) is the sectional view of a color-filter [ that an above-mentioned color-filter substrate is the important 
section top view of the liquid crystal display of an above-mentioned / that fi-acture shows / transparency subject 
transflective type a part, and (b) shows the physical relationship of a color filter / forming in the color-filter substrate of 
the liquid crystal display of a transparency / starting the gestah 7 of the operation of this invention / subject 
transflective type /, and opening for the transparency display of a drive / forming in the reflective display in a TFT / 
showing in drawing 23 (a) / component substrate / electrode to (a) ] substrate. 

[Drawing 27] It is the C-C* line view sectional view of the important section of the liquid crystal display shown in 
drawing 26 (aV 
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[Drawing 28] It is the important section top view of the TFT component substrate for reaUzing the liquid crystal 
display of a reflective subject transflective type concerning the gestalt 7 of operation of this invention. 
[Drawing 29] (a) is the sectional view of a color-filter [ that an above-mentioned color-filter substrate is the important 
section top view of the hquid crystal display of an above-mentioned / that fi-acture shows / reflective subject 
transflective type a part, and (b) shows the physical relationship of a color filter / forming in the color-filter substrate of 
the liquid crystal display of a reflective / starting the gestalt 7 of the operation of this invention / subject transflective 
type /, and opening for the transparency display of a drive / forming in the reflective display in a TFT / showing in 
drawing 28 / component substrate / electrode to (a) ] substrate. 

[Drawing 30] It is a value diagram that the relation between the adaptation luminance which gives the consciousness 
lightness of equivalence, and sample brightness is shown etc. 

[Drawing 31] It is the property Fig. showing the relation of the illuminance and consciousness lightness in the 

transflective type liquid crystal display concerning the gestalt 8 of operation of this invention. 

[Drawing 32] It is the important section sectional view showing the outline configuration of the liquid crystal display 

of input unit one apparatus conceming the gestah 1 1 of operation of this invention. 

[Description of Notations] 

1 Liquid Crystal Layer 

la Liquid crystal molecule 

2 Orientation Fikn (Orientation Device) 

3 Orientation Film (Orientation Device) 

4 Substrate 

5 Substrate 

6 Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means, Orientation 
Device) 

7 Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means, Orientation 
Device) 

8 Reflective Film (Reflective Means) 

9 Reflective Display 

10 Transparency Display 

1 1 Insulator Layer (Orientation Device) 

12 Dichroism Coloring Matter (Orientation Device) 

13 Back Light (Lighting System, Screen Brightness Modification Means) 

14 Polarizing Plate 

15 Polarizing Plate 

16 Phase Contrast Compensating Plate 

17 Phase Contrast Compensating Plate 

18 Pixel Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means) 

19 Drive Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means) 
19a Opening for a transparency display 

20 Transparence Pixel Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression 
Means) 

21 TFT Component 

22 Drain Terminal 

23 Wiring 

24 Wiring 

25 Organic Compound Insulator 

26 Auxiliary Part by Volume 

27 Auxiliary Capacity Line 

28 Source Terminal 

29 Substrate 

40 Electrode Substrate 

41 Substrate 

42 Orientation Fihn (Orientation Device) 
42a Orientation processing field 

42b Orientation processing field 
52 Glass Substrate 
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53 Kushigata Electrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means, 
Orientation Device) 

54 Substrate 
61R Color filter 
61G Color filter 
61B Color filter 
62 Glass Substrate 

71 Touch Panel (Press Coordinate Detection Blocking Force Means) 

72 Transparent Electrode Layer 

73 Movable Substrate 

74 Transparent Electrode Layer 

75 Support Substrate 

100 Liquid Crystal Cell (Liquid Crystal Display Component) 

101 Electrode Substrate 

102 Electrode Substrate 

200 Liquid Crystal Cell (Liquid Crystal Display Component) 

201 Electrode Substrate 

202 Electrode Substrate 

501 Smoothing Layer 

502 Counterelectrode (the Contents Rewriting Means of Display, Electrical-Potential-Difference Impression Means) 
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Page 1 of 14 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 




1.8 5 

(V) 



Page 2 of 14 




Prawing 5] 



— ^ Rt«9 BR 2 o^tfy^^X 



[Drawing 4] 



Page 3 of 14 





Page 4 of 14 




IV) 

[Drawing 9] 
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^UKi,xf£^m^B%^f^m-hf£^:L t iwrnt-r^m 



2 

m^^co t # t Slf^Tj^ro i: ^ i: T-Mfe 18 0 Sw^M i: 
6 J: 5 (c«JE$:TOO-r 6 r t i: i-5f»*il 8 IS 

[M*Jliol isSfS^BgiO^ ±m~M<r)mM^X\ 6 

T 1/ ^ s w t i -r 5 1**31 8 * (i 9 leffi w ?Kb^b^ 
[ii*3Si ii ±mm^BmtK ±.m~no:>m^mx\ o 

go 

[f**3l 1 2 ] ±f2?gB^B«**^{4. ±fESW*^g|5*3 
«lcMUTWlc|El^$-yr^ r <!: Id J; ?KB^Bii<^ia[^4^ 

^8^r^^t$-a:■c«*^^^T 5 r i:^mti-^m^m 1 ~ 
6 . 8 s fell 9 rofsrtuTii^ 1 3i(cfeic(^?^Bl^^Slg„ 

[fS*«l 31 Jif2fgfB^^*^^li. ilEj^B^BSldSS 

mx.x\,^?>^t%:^wi.ti-^m^mi 2iE«(ojSfi** 

iSci:-r5M*^l~9> 1 2*fc{41 sro'fsrtt^^l^t:: 
5 1 ±fa-*J-(7>»«(7)5*>. '>/j;< it-* 

fife^ix-CV^5 r i: Srit#il5:i:i-5ft*3l 1 ~ 1 4 cDHtb74» 

1 JStcis«s<ofSS*^sa. 

[»*^ 1 6 1 ±m-M(om^(D 0 *>-*<^s«(ciott 

*3 ft 2. 5 ^i^tcse $ tiTt 7 - 7 

/u^ tm\^m&^^-r^:^7—7^/i-i$'i'^^^tixi^^ 
[ft j}?3S 1 7 1 ±IB— ^fcoSiKo 9 ^-:^(^S«ic*i(t 
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3 

fS*3g 1-17 nm^f}^ 1 ^{cffittcofS^B^^S^Eo 

«*S^5^c*)■^c:;-t-5^^^co'>/<c< ir t-SUfc. iiEStgfc 
^/i5iH$nTV^6rt^#j|!(i:i-?,f**3Sl~l srofsi 

r i^#mi-tSffi*3Sl~2 1 ^{61^/4^ 1 ]Slc|B««^) 

[»*3I2 31 ±IE{SB^^a(i, IlifSWSlCtSCT, ^ 
tie^AdS 1 0 b r i 1 tA±. 3 0 b r i 1 *J»i:/i?> i 

2iE«<ofS^*^sie, 

2 3 cofsjttd- 1 :«lC|S«0?gB^s^^Slgo 

i: {c J; o Tif EE * tT.fcffi«fiirSS:«^ai-r 5 Jf ffi)ffi«^^til 

i-eri:5ri|#gS:t1-^f9*«2 2Sfc{i2 3lE«WfKB% 

<!: J; o Tjf BE ^ tu7tM«<i:« Sr^$ ttJ-T 6 ^¥ffiJll«^t ttS 



4 

iSl^^tffiSr^JE-r 5 r i: ^<l#mi -r 5f«*3S 1 iitii 2 IE 
t (C J; o TffJEE ^ ti-fcffi^{4«?r1^{t)i-Sff HM^^^tB 
V ^ S r i m t -r 5IS*:5 1 ~ 2 6 rofsin/i- 1 ^{clE 
[0 0 0 1 J 

J;t;?y-AmS. ^^SVCR. v^tc 
a, 

[0 0 0 2] 

Hg'^CSlSTfeM^^^fii: LT. I^ffiill*^ (CRT;Catho 
de Ray Tube ) -^^ 3:1^^ h a/U$ ^ jz-fe V;^ (EL;E 
lectroLuminescence ) X-T't'^ ;^7°l^-Y 

^/l^ (PDP;Plasnia DisplayPanel ) ^/JSUffl^L^tb 

[000 31 L*^L/i*Sb. g^^S«*ilfitt. 

[0 0 0 4] — ^7i^)fe^(Dt'»l4^7t-fr-r(-. #S 
■^iii«^**-rs;<7 7-x-f >^7°W t LT. m.^B^^- 

m.m^%m^¥t^Kx\^^. wm.muTm.m. (lcd ; 

Liquid Crystal Display) (4, ]giil§J?KB^^*^B t x 

RMMf^B^B^^^B t (-:^M'|-r5 r t /OS plHgT-fo^o 
[0 0 0 5] ^O^t,. ;*7-fKB^B*^%Sg«i: LT^ft 

67tai$rffli/^fcSiiM?KH^B^^IS«T-fo6, 
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5 

(0 0 0 61 \^f}^l.f£f>^h. :L(OXof£M'^WS.^u^^^ 
[0 0 0 71 LTi-U^idSCj. SiSS*7-fS^*^gB 

[00 081 w_hro J: 0 ^mitmrn^jimwi-^MmmmrB 

[000 91 Ld^L/jr^se,. rtt<bt**»SMS?RfH« 
[0 0 1 01 ^rx*. SWSj^fB^TFygM^i^fflitcoil 

So sttM^s^^iSMii. WL^m<D=^m\zm.^m^wi. 
s$tt-c*5 "5 . iSjiiM?SB^B^^igBc« J; 0 ti^^mm 

[ 0 0 1 1 1 S*tM}SfB^*§g«c»*iJ^.5:^?j^ 



(4) 

6 

Sf^B^^^FSiairl^l^ttTV^So 
[00121 0*Jx(J. #llBg 59-218483 -^^ii^ 
(#MBg 58-92885 -§-<i5;^JC>Pl-Jt:;) ^tCI±. TN 
(>>-r;^X5/ K^-^T^-f y^) *r^-«f>. STN (^— ^< 

8 9 2 9-§-^SH;i(4, f0?B^gtC)gjgL-CiEfi$ixTV^S 

SMB*;55it£giii14^^-fSii£Sia^ffiB^B«*SB^5F^^ 

io ^tbTl^So #M5p6- 1 6 0 8 7 8^<2i^(C 

[0 0 131 

[^0j755fi¥*L.J; 5 ii-S^^l L7J^L/j:;;i5 6. 1#P^Bg 
59-218483 #^#(CB5«<Oi{5^Sia®jKS*^^ 

Bfi. «l^#{|iJA^e>^Tf^B^B-feyi-ro»ffi{ci|^Si§t4coR 

J;tJ^(2) SrWLTl^So 
20 [0 0 14] o4»), ^-r. (1) ^^<oa^^Srfe;&i- 

T'roffifflli'(i^Ti«<^^-rS!£:>S-iSfeSo LTJ-b/^ds 

S3>- h^;^ httTjJ^jSL.. ^aiStt^S^k^-itSo - 

30 -c^:^-rs:^^i>i{4. Kg^s^. 1-7;^ hit?: i^* 

[0 0 151 (2) Sl^^*(-fcv>Tl4, S^d^* 

[00161 Sfc. mIlfi#B^¥ 7-318929 -^i^J^ 
lClB^(Di|£]gi@S?«^B^^SIBl4. 

7t 3t^fiSH-/45 -51 t^T- S t V ^ 9 Pp^M-^f 5r ^ L -C V ^ S „ 
[00171 ^ {C, HtriE!t^^¥ 6-160878 

i:(?5j^H^Bgfi[S]{4. ^^tC$-^L/iV\ :im4. rc^m^ 

S>So 

[0 0 181 ^zx\ ^tih<Dmm^m^-r^< . 
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(5) 



r. i: $ri«^fco s^e^icfi, (a) m^^mic-^^^^ 

GH (y^^h^^^h) (b) <g3tS*lfe*lJffiLfc 

[0 0 19] (Si. ±fE(a) *5j;(J5(b) 2 *-^JC:^-r J; 

[0 0 2 01 $ e>lc. UAT<OPm^f>>450jf,^. 

10 0 2 1] ^tz. (b) i^m^iR:f3^^^mmm^ic 

^^SOWffil-^ ^{Cdjt^^iJriiiD L-T]gii^^5r=fT 

v> (2lScffl3t«:fy5a;) . roSil«^«c-a-*:»-yrT|g«-r 
[0 0 2 21 *-r. fKB^Beji^sM**(cigL7tJiii:(c 

5o RW*^l-SLytJKfB^roB^^^^ffofc^-a-{c4aft 

rt{cJ:9jSfBSSra«LT+3>/j:='Vh7>^ 

li. Sil^?5^lf|5T-(±. f^H^Bii^iiigLfci^OdTt^^^O 

«^fCjSLy5i»gB^B@roBai6]*ft= (S^^gm. JK^iElS] 

^) (csS^Lfc^-g-. iSil^^FSRT'Ji. 

[0 0 2 31 ^e>(CP^{CtftBJ-r5t. RM^^nSrfif^ 
fKB^B^^-«yc(tai§-r6*(^*fLT«ttal/4 



5 

?^B^Broi2[^^ffi^5J:|Ef^fBg(;if(]:;,0$4x^fl;;£(Cj;oT 
*(c#-^-r'<<lS:g$nfc>KfBgSrfflV^T, iSSS^ii 

[0 0 2 4] ?S^groiBr&]^{4^<^Sii^^{cigL 

xmrn-r^, mm«:mcm\^fzm^BmxR^m^^n^ 
w.^-r:5--^<Dmit^m(Dmx^mi-?> ^ o i^. m±M 

p{-<t'9fKBlK(^SrSfJ^-r^i£i>S/!i5$,^. rrT\ ttJS 
(OmMMt/tX'hr^Xh^^^l^. fc*wniB3tT-*) 

fBItl-tD^-g-T"b. mtft^(Oi^mt. if^.glCftCl^Tffll/^Pj 

[0 0 2 51 VA^Ltir^h. :z(Di:o^J:Umn^-r-< 

< ±mnmMim(^m-&^n':>tzm^. iSii^^x-n, m 
m^A^^s^mmz-mtzii-^it-t^mic^ sM^^tcfe 

^i-im^Bm(omv-r^m\:.X'mm^\^h\s\mx'hox. ^ 
hi'mcmi±x'mm^ir?>m'^) . m\^m^<om^^Am 
mx^^j:\>\ ±is(a) • (b) (om-^ic^z^mm 
It. mm^m^T- 3 i s 9 2 9*4i®tc^tt(Oi|tsi@ 

[0 0 2 61 m^mmyr^mmicmiixmm^nh^ 

i- -5 SIttt Sr* L T V ^ S «> t;:«^tt SrS^b ^ lir^i-v ^ 

[0 0 2 7] *fc. mm^fi^ss^^mmx-coK^mm^m 
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[0 0 2 8] :^mmi-±. ±m<Dmm.^Az^^t£:^nfzh 

[0 0 2 9] 

[0 0 3 0] :irT\ m^m<Dm\^tn^ w.^m<o»>^ 

[003 1] E|]*>, *^B^fcJ;5lf*3Sl|E«OfgS« 20 

fiJffl$ti-Sffii|cT">/^< i: t-a^(75M/^Sff^Sr^-t- 
[00 3 2] ±l5<0«^KJCj;tb«, JSH^Biiei«l*S|^^JC^ 



10 

mi±^n^ztAix^i>, z<Dtzfy. ±m<Dmmcxti 
[0 0 3-31 ^"btc. :^mmicfi^:^-^tmm2se.m.<Dm 

[0 0 3 4] ±fe(0«fi)c(cj;n«, «^rt^»«I^S<!; 

[0 0 3 5] ^(^Sii|3i*^3t^M;^t!fe(;J;5f4ti 

fiioia[^:fy[^d5. ?^B^s»^^twfijffl-r-5fcje)(Dffl^^ 
wx\i.\mmxh i> m^x h . m^Bmoym^nrnw-b-mfii 

5ffi«T'«. HK^Kjt::, ^0*S{it5V>TjSBlS(^iai^]* 

mm^'^m±^'^^mm-ri>m%^ij^\zi(6\,-x. 

JKrB®Sr-«L*>jiiSLi^il/^fc«). 

[0 0 3 6] ^rT% :^^m{zi)>i>^i,mim^^WL<r>m 
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^ (FiJx.(±'KWfl«^SW«11) Tl^ga^tt. ±IEKW^^ 

[0 0 3 7] _hta<o«;i)c(cj;tiji. m^mmm-Am^£?>m 
^tr^"\mtf£i. '^ox. ±ss.o)mmzxixi-£. urn 

[0 0 3 81 *^P^(Cy{i^*-.5W*3S4fE«c<^?ffi^*^^ 

[0 0 3 9] rroi^ic, m^mm\^Amm{zm^£^ni\^ 

^m^^i-^tzlib<D^SctLXlt. ^!lx.«i:ia!S*iS2 
^\^ic^-^^Xjicmf^^^t)m^tiX\^^^:LtX\ ± 

t£< th-mm(om^£^M\^^m^^\^. ^mm^nmic 
ioif?>mf^^m(D^f£i>mmxK^m7jktmmM^^t^ 

[0 0 4 0] ^(Dm-^. m^B&^(Dmmcn-t?>im 
[0 0 4 1 1 *«e^(cj;tt(i. ±mi.ti^m^m.\^mm 



12 

•So 

[0 0 4 2] 0*i?. ^^PJlCd^TO^SIt^JSSte^*^)?^ 
~ 4 cDfplixTS^ 1 3U:iteic<75fKB^B«^?:^St-fc>' ^T. ±fB 

[0 0 4 3] iaigti(7)S,*r;i-'b(i, SW^*Sl5i: 

v^o ^ntt. flB.?q^«75S^ft:Lfc*3. H8.?^«*»'^^W5 

K)^,*>e>li. :z<Di:of£=':^hy::^hit(D^mi. tfit 

20 v'.r T h i: wmn^ik tf£<o. mm\t<D:^mti:mit 

[0 0 4 4] ^rT% m^M^^Am^Trff:) t ^ iz^^ 

m^=km^i-^±.x\ ^^{cmmx'h^. 
[0 0 4 51 z.(Dtz.if>^ -^m^\zt>i)^^m^^6um.<7^ 

[0 0 4 6] $fc. *^P^(C;i»^A^SIt*]S7fE«COfSB^ 
6 (DfBin*^ 1 JSlCtS«rojSBl^^S«iC*5V>T. _hfEiK 

[0 0 4 7] ±tero«^S(cj;ix(i. _hlE?K^«;45. ?Kb^ 

- fett 5:=ft-r 5 fe* ^^S A L, -C 2) j^rBtefiJtifel;^^ b 
'5ri{-J;«5. Rl^ti7Tintmmn7ri^tX\ %<r>msL 
40 i^igiE^k-rsr t;45T'#So 

[0 0 4 8] Slt^7FgI5i:Si§S^%SPi:T-*{c^ 

[0 04 91 ^(Dtiit>^ :^^m\zA^i)^^m-s^msmm(r> 

so mirL-trv^So 
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[0 0 5 0] ±feco#fi!c»cJ;tLlf. B.^^^Utm^^ 

[0 0 5 1 J i^tz. JilEf»*«8ffittro«?H%«^g®l- 

[0 0 5 21 Z(Dtclsb. ^mm{ZA^A^i>m^^9tS.m.<D 

mi3.9 om.<omi^t^j:Ki . *^o, mMm^mcts\,^xm 

[0 0 5 3] rrom-g-. ilSj^B^BSfctstt^fga^BBBl^ 
mi l{^^-rJ;5>(c. ±fE?SB%S:!!)5^ ±fB-*f<oS«PB^ 

[00541 ^mm^m-AK ±m-M<omi&mx. e o 

o?Sb^bS tc*3V lis »gE[S] roS cntc Lfciis o tc 

wm^j5:^^s^(r>miti:m7^{zmm-r?>^ti!)iX'^. s 
[0 0 5 5] iMm^mnK ±M~^(Dmmf^ 

X. 0«ei±. 4 OSJEATro^'-r:^ ht^T-y-r;^ hffilpl 

■r 5 J: ^. fc±fE?SB^B^^y^g$r«^-r 5 r t X. 

^SB<7)jSBB»i-*5v^Tt> R$[^^7n%(Dm^Bm^^is\/^x 

[0 0 5 6] Sfc, ±!eif*3Sl~6. 8 4fc(4 9 0fpr 

[0 0 5 7] En*,. *^B^(C/4>75^^ft*3ll 2|B«c<7??^ 
~6. 8 4fe»±9 05fBIix*>l«(ciEtt<O^SS^^Sfc: 



7^ 

[0 0 5 8] *^0^T'«, t¥5fc<^'1' vri/'f V 

5>?SB^BiE[ii]»^+^^$^. SW*^<!; Lxail^fc^^ 

10 [0 0 5 9] *^BJ]iC75^75>S!S*«l StettcOfS 

±is?K^BS(ca«roffif*?;^[6)(c®#^^ c ^-frsmji^ 

[0 0 6 0] *7t. ?R^e<ogarfij«. tie5RJ;9*^(c# 
«{c>tt UTSii:{cgfi[S] LTt/> •5SiEiei6)T-$)o T t J: 

V''. 

20 [006 11 2|5:^?g(C35>A^5l»*« 1 4f5«05igE^*^ 
1 2 1 3 co{5JH:(J> 1 «t:i|EiccOfSfB^*Siaf-*i 

mmi.\^'&^^-r^u\^m^mx.x\^^^:Lt^^'mt u 

[00621 rcoie-lc. ±f5««;i5®ii:gS(^H4?:*-r 
5gSlfi]M5r{lx.. ?SB^B/45£«(c>FtLTSil:(cgS[6)LTV^ 

»(C/£S?lJ^,;4ife«J. LA^t. ±iea*«l~9. 12 
*^ctti 3^cfE«ro^^ia^^^atc*^^^-c. S^'&S^ 

p ±.x^m^\¥m-ri,. 

[0 0 6 31 *^B^{c:;6>;5^5fi*]S 1 5fB«c»?S 

~1 4CO(5l|x:f5.i]J(cfe«croj^a^B^^Stg(^^,,,-5-^ j. 

Mftir:6mmj:'ohm<tj:i,xoi^mii^^nx\>^?>zt 

[0 0 6 41 o*«9. ±IE<Of0eS*^iia«. f^S^Sr 
so [O 0 6 51 -hlEOP^tcitbtf, ffi?^@tC*Sft-5^^ 
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[0 0 6 61 s/c, iM^&mmi-i. m^smw-nrnm^^ 
m.m.mi)m^Bmt&-ri>m\^m:7r^ma:>mm%:Tim-ri> ^ 

[0 0 6 7] rto^-g-, ^^^mm(omm.t^miim.^fh 

[0 0 6 81 Sfc. ^f^^P^roigrB**Sa^fflv>T;t7 7 
[0 0 6 9] -o«, ii^ffiffl^C#3^^T^4^Jg**S:± 

[00 7 0] 5fe(7)ffifflJI^^ (Sii^^^ifjsir-rs^ffl 
[0 0 7 1] ^LT. r<Oj; **Srtt5*i 

t)^mzm^^x'i>i>o 



16 

[0 0 7 2] rtuli, Kl+«^^lC^i§^*lFi5<7>;<7 7- 

•7 -< ^i<D-^^m^^^tmS.-f)^^^ir^tz.ibX'i> 

10 [0 0 7 3] ^UT. SW^*$PT'{4. ti=7 — y^)^^^ 
[0 0 7 4] Sfc, i®il^^n$-±{^i:-r5ffifflff^ffijc*> 

xii^^<r>mmmMmi,citm-r^iK KMrn^^xn. 

[0 0 7 5] gn*>. 3^^0^{C75^;6^5n*3ll 6fS««)?S 
IE— >!t(0««ro 5 ^— *-«*iK(ctstt5. #jIi^<D^^ 

[0 0 7 6] Sfc. *^9^JC*»*-5f»*«l 7|S«WfS 

(-> Sigfej^$rWi--5;^7 — 7^'/i-^;05ga$tu. tI^o. 

so [0 0 7 71 $P>{w. 2|5:5ligjCA^7J>-5fS*:^l 8|E*g<0 
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(0 0 7 81 */c. -oaoftfflff^flg (SW^^^r^f*: 
t-r5ffifflff$fli) (CjoV^TIl. ±15— >!t(7)S«(^)^i t>- 

ISBSr««t- 5 r t *ST-t So 
[0 0 7 9] ^LT, rcOi 9(C;^7-^ii^$rtT5^ 

[0 0 8 01 SW«^j^*±#:i:-t-5ffiffliFf^ffi^c^o^^T, 

[0 0 8 11 Slt^'T^$r^flJi:t-5ffifflJF^^(c*5 
[0 0 8 21 IP*5. *^?^(CA^*^6W*3ll 9te«©jK 

[0 0 8 31 if-w^\z.t^i)-^mim.2. omm<n>m. 



(10) 

18 

[0 0 8 41 ^P>i-. *^0J(-7J^75^5fi*JS2 1 te«(7) 
1-1 5<^f5rtl-;5^1ii(CfE«c<^fK^^^$IBl-:fol'^T.- 

10 ^W±roSilfe^?r^-r'5;<77— 7-f /w^;S5i£^ixTi/^ 
[00 8 51 *lie3J::7!)»/4^-5±IE<Z)^^B*^ge 

wSWM?^Bli^^SgB{cioH-5<g;)'~^»«;^ i: 5 

[0 0 8 61 ^:iX\ ;*:%l!^(Cy4^^^5t»*«2 2tettcO 

20 1 ~ 2 1 (omM^ 1 «^c|E«»^KfB«:^^i^g^c*5^^x. 

-hf2fSB^B*^*^»cB^?^B^B^^*^^<7>=g®75^^5t^AM 

M1-5^^E««^S#gS:<S:«feXV^5r L 
Xl^S. 

[0 0 8 71 ±IB(0«^S;(cj;mf. BB0JSie{;iJ: t)^??^ 

[0 0 8 81 ^P>(C. *^?q(c:;0>A^-5W*3S2 3ie«feO 

30 2 2fB«<o?SB^HS^^fi(c:ioi/^X. ±BEffi?^igBtt. m 
^%m&7ii 1 0 b r i 1 &L±. 3 0b 
r i 1 *^t/i6J;plc**®roWgESrlgM-r5wi:?r 

[00 8 91 ilE^EB^ati. |ii«£»ffii:*^BroffS 

fKfB*^i^iSB»^^F*3^-^, fiB.§q^<^ffiS:KlcJ;oX^ 

fb-r5)iij^:;»S(;:f£:i:x. ri*T. fcsv^ti.^.BjtD 

40 i:roi^5i^iii5-hx^:^(c$fSLv\ ltd. ±mmmm 
?SB^B*^*i^^ifi575»p3tj^$tus^-g-. ±m(D^m-ii. 

[0 0 9 01 *fc. ±fE(^ffi)5)cl;iJ:*X«. Sil^^^SsE 

x^. B,»fj:m.mi±^mm.-r^:Lt7!)>X'^^tmz. m 
[0 0 9 11 *fc. :^mm{:iA'i)^^^mm^com^sm^^ 

iSfitciioU^xii. v^t>t^S7o>' h^-f h^fiJfflLfcs; 
so »tSf0E^«^il« t Jtt!E LX ^ ^^^'^/W^Wi^/EEJffiS 



i^BfW 11 -242226 



19 

[0 0 9 2] gp-t,, *^B^{;i/4^/4^^W*3l2 4te«t(7)jK 
~ 2 3 (D^M^ 1 JS{C|54fe<^>^B^B«^Sg«lC*3l/^T, * 

L■rl/^5r LTV^So 
[0 0 9 3] $e>{c. roip/jrJfffiffiai^^ajMA;^^ 

^^fiJfflLfc^^tcti. ig}fffiJ^^1^ffiaA;^)#^(7)m 

®<7)»S^'^M-t-5r t^. fKH^BiHrS]5r'SH-r5:r t 
[0 0 9 4] ^::t% *^?^JCi6>j!i»5»*«2 5ie«o 

2 2*fcf±2 3|E«<OjSB^^^i^Wc:tJV^T. ^^BtC 

«fi«&^ffl^5»JEmS«imMA;/j#S^*{lU, ± 

IBRBB^Sttfi, ±!e}fJIffiS«^mSA;^^Stotti;'3^t^ 

[0 0 9 51 ^fc. :*;%?^(C7l^;6»St**3l2 6t5«c(7>?g 
^fc(±2fE^(0?gBl«S^^BI-*5<'^T. ^^St-fifeT 

5ri^mi-^»ffijffi111^mSA;^^®^*«L. ±lEiar&] 
mm\i. JiiaffffiffiS1ttH^A;^#^rotU;^)«-§-t::iigW) 

[0 0 9 61 ^fc. *%§q(::75-d^5_hlS<0}^H^B^ji^$^g 
[0 0 9 7] gpt>. *^0J(C7)»/!i»2,ft*]S2 7|a«c<Oj^ 

~2 erofBitiTi^i JSi::iE«(D?SB^^^$gBic*jv>T. ^ 

ix^cffi^fiS ?r It fU-f 5 if ffiM^^ tbM A;^) t (1^ 
«t*=&1iiL. ±IE(S3t«i:J¥JEJ^«^m®A;'3^^i: 

[0 0 9 8 J ±Mmimtw^^^mmK:h^wi.twi 
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B^B*^^-f-i:&r(Dj;9fcieS1-?,r tX'. J; 
[0 0 9 9 1 

#t*^gp»JK^BiB|pIi:Sil*^la5<OfS^iei6Ji:;i^ 1^^ 

T% j^H^BiE[S]i:f4. fSrBg»fo5,^.T-(^?SBl^^<7)¥t>) 

[0100] m <?>:^&tt. fSSScDfe^^fef^l^^JS^aa^ 
<!: t -C'^'i S J: 5 Cif^M ^ ibfciaiS]11#l 

Srfflv^S r t J; f3 KW^^SP^jS^bISiS] 

[0 1 0 ll ±tem W^-ffii: flrfls:W{-tt. 0>] 

(1) m^^^tmTk^7r<%tWM^^^h-X:^< 

.i^«i«s:fflv^5*fe. (2) ^faSaiPioa^j^M-rsffi^ 

tta„ ^Jt. JilE^ 1 (D:^ftJci±. (3) Sil^^gPirR 
W*.T58l5i:T-m>5J5JKB^B$t!pf^iBS-r5*^fe^. (4) ?K 

H^B*t#*ici!i,A^tb5fe*»aa^gS^. iSii^^gPi: 

)£(cfflu>bix5Ba[6]a^l4> rti-^(i) ~(4) <^>:^i£<^ 

[0 10 2] ^2CD;^jfett, HtPelooSigiciilio-C^^rt 

[0 10 3] Jiiall2<D;^!£i: LTtt. ^irfl^fi^JlcH. 
(5) igia*^gi5i:R*t^*SRi:-eM/^-5llffi$-ffi 
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T. (6) fl:lgli[^-T'fc5;^5. fKffBieifiK-HWWlcPnJD 
$tuSmffi^^Jg1-^;^&^ffli'^Tt J:v^. ±IE(6) <D 

<om^^\^t^mt^'^xhx\,\ (7) ]Sai«* 
10 10 41 m3(o:)jmci. m^Bmm't<DiyiDa±^ < 

SJ¥Sr, K^myv:ntmi&^^^tX'mts:h-^^-:)jmx 

[0 10 5] ±mm3(D:t3m^mm-r^m-^. m^BEif^ 
[0 10 61 GH*iS:tc^3^^Tt. fSffiSffro^ 

[0 10 71 &.±(DXoiZ. SW^^FS|5tigig**$|5t 

^7^mmicii^^xm\'^hti^m^B^^:)3^i-i. t^rB<r>m 
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tn:^^. stn:^-^;. ^^^-^t- -< y^wk^&=^— 
Y. SigErfiJ^- K. ^^^-f') y KffilS)^- h\ ECB 

(electrically controlled biriefringence ; fli|?-$'J^ 

^mi:>^mmizts\.^xm\>^hti?>±nd.m^Bm^^^^t u 

[0 10 81 ^fz. ±m^3(D:^m^umi-^^-^. * 

c B ^— KK> j; 5 y ^ X - 3 xomm^m ^ ^ -5 
S.) A>^m^ti^:t^XhoXi>i:\>\ JilE||3o:^i£ 
;4>^^ii#'l4<7>±^>'<C stasia t o T V ^ 6 *^T'fo o 

m^m-r^±x(r):fj^^mmir^^tr^x^?>. 
[0 10 91 :^mmx\'i. «±<oj; m^mmw^mm 

m^'km^tzm.^B^^mmx'hox . _h!2?^H^jiic*D(t 
?>mmcmm^ti^i£Mx-A>-Dm^£^^mzmmi,c'p/j: 

^xTv^S ^ t T% ?^B^Bg<oge[Sj4^ffi{cjcc:; Cfc^t^Wf^a 
[0 1 1 01 47t, 3tw®Hx»-^3t^m;^iticj;5{ita 
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[0 1 1 1) ±fEo^^(c*Di,>Tfc. m^^mm-t^mfi^ 

10 1121 SW«*Sl5i:^il«>p:SPiX- 

[0 1131 ^^(Dmmi} **Jtew?i5iiT'H, gh 

[0114] 121 1 :^mmmm 1 {c#,5?Sb%^^3s 
EcoiigR8ifBigiT-fc6„ mm^a^^mmn. mitc^-t- 

i^tc. fSES-fe/HOO Sr«i;t5i:* 

13 (HBB^gg) ^^ixTl/^So rix?>r«B^B-fe/H 0 
0. :i'7'f M 3 ftijTD^P). ?S 

S-fe/noo. ^^s'^^'f H 3w)iir-iB«^tL-cv^ 

■So 

[0115] f^B^-fe/i' 1 0 0 {1, mi {^^-r J; 5 tc, 
ico««±«)#ffi) izmf^m2^mx.timm&mi 0 1 

102 (^2roS«) i(cJ;o-Ctti^^tLfc«^^*t 

[0116] ±iEfl:iis« 101 m^^^^-r?> 
(01171 m^Bm 1 ^^A^x'±mmm&m 1 0 

1 LXWtn P>tbfc±|E«®Sffi 102 ie^S 
[01181 -hlEitei^lK 1 1 tt. JilE?SS@ 1 \Ztsni> 
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1 o{cxti£-r?)^j^-c% s:mm^^U9\cnft^-r^mi^i. 

[0 1191 ±fEmilS«l 0 2(Ct5ttSSIt«^SP9 

tc^ttSfSffl^lcd, ±IB«ffi7 5:S5S#^m8 (Sit 

moj^oizmf$.^tix\>^i>o 

lO 1 2 0] ~ZX\ m.'MG • 7 it. Mx-iis I TO 
[0 1 2 11 S*tlK8J±, 5tS:*H4Sr=tb. -fiSJ^ 

mmmx'hoxhx\^\ ^hic. ±mR^m8(t. sin 
[0122] i^. ±simm&^ 101-102 ^mi$.-r 

'^m.-t^-^mmmKxmm-ti>9 y^^^^^-'v- (jfuffi 
o(nf^m)>hm.m. RW^^si5 9*5<to5i@i©«^^i 0 

(C^j^c-rsm^e • 7(CttlEE;i5P|l*n^tt6«fi)c^^LT 
v^rtiv^ Sfc. ^^-Y LT. TFT^ 

10 [0123] Jiia^ns® 101 • 102 (4. mi [Z7n 

-rXoK. ffi(^Sf2 • 3;^s*f(^]-t-SJ:5{c^|S]iatt$ 

[0 12 41 ^<-;/i?7-r M 3J4. (Mffl 

#) A^Pj^rilEjefS-fe/H 0 0(^«B<BI]. Ept>. flill 
»«1 0 2Kffiffl!llciES$n-5o K^<3'^7'f h 1 3 
14. ^i: LT^jSl 3 a *> J; 0?#3t^l 3 bic J; or« 
i*^ixTV^-5. ^JSl 3a»4, F'Jx.tf. ^3tfls:i 3 b <7) 
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^Jx.(iJti^,l 3 aga^ffii)Wfii]B<SrAltBi: jtMl 3 
a 7J^55AML/'c5t^KllB^<^-C$>5?SH^-fe/'H 0 O'^tU 

[0 12 51 _hiEco^i«^>fr-rSfSBlj^^]^$ll:(wJoV^ 

fill. En*>«^#{Ri]7)>p>^^ffiicAW-r5jiia?t»stt5t 

1 0 OffE(cffi:aLfc^<5'i!'7-f h 1 3(cJ;5MI^3tSr 
[01261 HI 1 {C:T^i-±|E?SfB^*iSS(i> iiE Ufc 

S#t^^la5 9 tmm^n^^ 1 0 <!:T-|IKe<)lcM''£5 
[01271 r r T\ H*t«*S8 9 tSii^^as 1 0 i: 

[0 12 8] R^«^a!9 tSaSS^^FPl 0 irT'^^^C'S 

Ife^SS 1 1 9 iSii^^lfP lot T'SJ^C 

[0 12 9] iSi. RM^^gPQ tigia^^SBl 0 ir-eJK 
B^B«ii:5r^^t:^-<i:5/c*:)0«j^{±. ?^^^««f L-TV^?) 
Sffi (B|l*>, ±tem<l««l 0 1 • 10 2) 0'>/i< t. 

[0 13 01 a^oT. ^:.wmm\ ll*> ««5±T-« 

^^^•&T'fcoTt>. HWMSd, missis 10 2ffiil (gp 
^^ffiftij («11S«10 1« i:l±. jg^Bgl^fcH 

[01311 fsi> m\ {c^-rf^B^B*/T%s^gT-(i, ife^flf 

1 1 (Crofts. RW^^IfP9(C>PfJSf SMl^tiSii*^ 
gpi 0(cm-r^m^t-C% Ife^Sf 1 icolSff^r^Mi- 
5 w t tc J; <5 S^«*gi5 9 irSig*^^ 1 0 t ffSag 

-5:it{Cj;i5. RM^;T%g15 9 t^ig^:T^l!Pl 0 tX'jS^ 

[0 13 21 Sfc. 1 (CioltS. S»^^:^SI59 

(c^tfS-ra^igctgii^^giil Olc^fie-r^ffiiSir-C*. 

SI51 ojcstJs-rsffiigEcoiteigttti ijjs. sw*^?a5 9ic 

*ffS-r'5ffl*g(7)^^SIl lcoalli:j;«9'b»<^i5J:p(c 

ff^fiStLTtiv^L. s:#t^^ia5 9(csptt£;-r5 



(14) 

(cm-r6ffi^JcJ4if6#aSi 1 >^)S^I^^$i^T^^/iV^«fig 

[0 13 31 S#j-^:T^gl5 9 4oJ;0:^i§S*SBl 

OJdtJftSJS^e 1 W^^^J¥*@f5t(OttJc{S:ofcs!) 
(c. j^B^B^it-fi. x'^-f- (ElTi^-fr-f) ^iBLT-bJ; 
< . {ttiro^)£lcJ;oTf^B^Bgl¥i453f^<offi|c{SfctLTt^ 
T-bJci/V ^Jxtfj^B^BS 1 ic^4^»^-^-i^^iB-rs» 

WL^mm-tm^^wMwm. 9 trjoJtsjSB^ss^iSi 

10 [01341 JW±co J; 5 L-C?Wi^tl-fcS«*f. HP 
±^«11»«1 0 1 • 1 0 2{CJ;oT««f$tt7tS! 

Sgf^fsg l{-J:?)?^B^*^*^t LTIi. ■^Jxfi, lai 
(c^-r J; b "fettfe^ 1 2 ^W.Wn\z.WLX^^tLm.^ 

^{t^-ti:. -fettle J; 5fSiK#m(^^{t;Srfflv>TS^Sr 

[0 13 51 GH:)j^\zx^m^ami(nWsi¥. 3fe 
20 S«-«^la5 9|c*itt6^ftllIJf:i:]Sia«^li?l 0 

[01361 la 1 iZ7fkirm^Bm^^m^m\'^xm^^n 

om-^. mm^^ui ox'ii. ^mx'Tfi-rxoiz. 

—mfznmm^^x^mmf)^h&ii^\.. m^^t-r^z 
(4. m^B^mizi.ox±cooMumA'^Mit-r^o ^<^fc 

30 Sil^^SB 1 0 li. Sil^^lfP 10a {C;T%t" <t 9 

(C. ^S;iS«^ffi («ffiS«l 0 1) tCSpj-LTWlCga 

g(i5>lciatt5-fettfe* 1 2 /O^-Mb^bJI 1 ^®ji-r5*^ 
3i<®i|X-r6r i:7l^f>BS«^i:^<C'9. jgi§*^Si5 1 0 b 
ic^^l- J: 5 {c, m^im^m («ffi»«iOi) (c*fL 

[0 13 71 rtKC*fL. S*t«^«H5 9 T-»4, «^#(B!l 

^Elc:AWLfc3t»±. ^PPT'^-r J; ?SB^Si?rii 
iiLfc^, SltMSlCioTS^^tt. SO^j^B^Bai^ 

Slt^TnSB 9 14. S#t^jj^^9 a (C?K-rj; ?Sb^/45 
¥tTffi[6]LTV^6i:#tCJ4. r «>Si55^icio{tsnfettfe 
Si 27)s?tS:^<KiR-r5r tii-^Bt^^t't 9. 

Cifi, -fettfe*l 2(cJ;S5t<7>@iiR/4Sg§U^r t/4»P)l^ 
t o r ^^/js^HgJo^c .So 

so [0 13 81 ti^or, mffie tmffi? t<^)rBii-mffiM<^ 
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fB^feffii-sr<!:7)ST'#6„ m^fom'^ (fin*.. 

[01391 -^tz^ mi j-:T^-r± 9 ic, m^m i sr^^ 

[0 14 0] ^(Di.oicm^emii^RMm^%9 tmm 
®ff*ssii«7i^a5 1 0 tRmm^n 9 1 -e^nc^m^, 

[0 14 11 -(Dfzib. K^ma^uscDRmMmtmm 

i:755T-t5„ mfl-t-ai:. ^fettfe* 1 

9 i:]®iia^g|5 1 0 i: T«B^B^J?Sr^5-r5 r i: 

foSfcfe. Sig^^SRl 0 tSW*^lfB9 tT-?^B^ilJi: 

^'SMi-^riicJ;'?. fSfBmfi£i^(-^i-5s 

laJ 9 izm Lfc-fettfe^ 1 2 (©«lAiSS tiSii^^SiJ 1 

0 (cis Lfc -fettfe* 1 2 (DUA^s. t L < -r 

0 t;45iSiiLTV^2>?KB^BJi UCioT. S^^^Si5 9t 
iSil^^T^SBi 0 mv^\zA«i-f£^7T^^M^ir^^t 

[0 14 21 i^i, rro^^<7)eqStt. S«t«^Sl59*fc 



10 14 3] ^fc. -^(C. SM*^iC®Lfc3 V h7 

SM**tca Lfc 3 v> 7 h it J; 0 'bSil*^^ 

^=i> h^;^ htfct^ili^^gBi 0{c*jit'5=':x h^;^ 
hiti:^l§5U<sS:^-r5<t <? Sig^^SBl otriott 
6?Kb^bS1¥^R#+«^SR9 lc:t5it^?«B^Beff J; tff < 

^^g^gtcjoftS^v htt?:±lEl6J;9f^-r^>r 

[0 14 41 *llife(Off^ffilC#,5)?SBlj«:^gg(- 
ol/^T. ±a!L/c^^l?.S(c:So'l/^T, [1|1~III3^# 

If. LT. M.w-t/^tmm.mi^i:xy^itMm^m\fxm.m-ri> 

[0145] imMm 1 ] :^mmmxn. mamm i tc® 

X. mM3r-m^micMi^xmmLxm.i^-ti>. mmmm 
\^^^m^mmmmizo^^xm.mir^<, ^-r. mm^m^yp 

[0 14 6] $fe-r. j®0^7iSS4 Jitc. (c ^ y 
i/lCioT I TO^ 1 4 0 nmfl^^L, 7;*-hyy^7 

30 [oi4 7]?>:{c. z(omm4{ci6n^mm6mf&m± 

mSr2 0 0'C(D:^^-y>'^CT^i^!ci-5r ttci 
10 1 Srf^KLfc. 

[0 14 81 rrT% sMflrsiiKtt. m^B^mm(Dmm 
Mai^iioT. ^(ofe^;^iS]*^b?gB^Bifir^^^smsffl 

[0 14 91 S«5±IC. ffi^tt^Wi-SiS*^^ 

-f > 9 T-li. K<S?t<^flg^5 3 n mCOgHitCff^ 

j7)c$ttSJ:p{cite^Jil 1 ^^^"^-i^ffMLfco 

^m^i lo/^•^'-v3ls/v^gB^^i, mxatcTfl^ 

so f&vtz. Niis ±IES«5(ctt. S«4 
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(0 15 01 $P>(C, -(7)S1S5(C*5(t'5^»8f 1 Iff^ 
J?£B±JC. il >i/{.lJ;oT I TO^ 1 4 0 nm 

-f5T/l'5=^e7A^£:;^/<.y^ y >-^(Cj;oT2 0 0 n m 
^-^'AM^iSRW^^gpg (in*>. ^»Mll5:ffM-t- 

[015 1] mc. r(OS^g5(c:*Jtt'5±te«1l7. s 
0 l<7)iBrS)fll2t[^il(7>*-fe(-<t'9. iaiS]K3^JfML 

[01 5 21 ±BEOJ;9J^b-Cf^SJ^Jtnt«ffiS«l 0 20 
^SP9Xr(i4. 5 ail^^^l 0T*»4 7. 5 m m 30 

[0 15 31 ^blc. ^«*S:frtt;)5A<^ISB^B«c--fett 

fe*i 2^mAi.x^j:^m^Bm.f&m^±mm^B&.Am(r) 

tt. S*t*^Sl5 9 i: SiS«^gi5 1 0 i: X'+^/S: =i>Vy 

jS^B® 1 (D±r<Dmmms. 101-102 mxaym 

B^iSrfi)OgCtb>4S. Pf^^n{c:fflV^5m£EenAD4*tffiT-C0S 40 
W^^gp 9 i:]gjS^^gi5 1 0 i -C\ <t ? ic:^ 

^Lfco SbJc. ?SSffi^!^Sr*^aA&fcJ;oT±IE 
JS^aAfflOJK^-fe/Hc^Ab, ?S^«*^BS:f^®!L 

[0 15 4] nhn,tzmM>m^mmicisii- ^KMm^u 

9 0S*t^*5J:t;5Si§*^S151 OroiSil^^rSIS^fci 
oTai)^L./i7l5^fKB^Bg l{c«ffi^^APL7ti:i5, IH 

l±, 17msec ^ i: JC^+4S$s LTV >5^ff^)KT-fo 

9, Iil2^ct5l/^T, m.mi-imaWE(Dm^m.^^L. m «> 



JO 

fcV^T. ft^l 1 1(4. Ktt^'T^SP 9 roKW^<7)mffit«c 
fftt^r^L, ft^l 1 2f4. Sii^^ai 0(7)gig'*(O 

[01551 ftH 111. *^ 112 {c^-r J; 0 f-, ± 
8V<Dt^. SM^^Sl5 9<^SW(4 5 5%T'fc<9 , 3g 

1 0 (omm^it 5 2 %-efo >). *fc. fn^)D«l± 
;65 5 V (7) # , SW*;^lfi5 9 <7)Slt*{4 1 1 %, iSi^* 
TF^U 1 0 (DMi&mt. 1 0 %T'fcofc, 

[0 15 6] Sn*,, ±te(7)jKfB**i^KtCj;tHf. s#t 
*ij^lfP9{w*i-LTt.®ii^^Fg|51 0(C*tLTt>, *«C. 

[01571 1 ] ^ r T% ±nd.<ommm i <oit 

?^fBgJi:i:^jl*^Sl5 1 0(cjoft5?^B^gJ?i:;55i^C(C 

e<osa3t*^fe{c!i cxitmm(r>m&m7iimmi=S:i¥m v 

tZo 

[0 15 81 J: '0 M^i^ma-x. 7t:itg?^jT'tt. mmmi 

coS« 5 ilcf^iU Lfc J; 9 ^i^^lK 1 1 Srlti^-tir-r , R 

^m7f:U9i:i$sn^m^Bmmtmm^7jk^i ojc^jtts 

saAffl<^?SEfi-fe>'i'«rf^$SL, ^(om^&Am(r>m^-^ 

t^mAi.tzm^Bm^m^m?^ir^^ti,cx<o. m^m 
^mm^i^m\^tz. 

[0 15 91 #e>nfc^S«*S?«{r*5tt-5Slt**g5 

[01601 iitmm 2 ) ^it^m 2 T-f±. itt5f0>j 1 1 

mm<om^B-^/^\z. ni^W'] i^'o tufe-ttfe* 1 2 ro^g 

S^ii5< LfcfSfB«afigi^^^AU, Mig^ii^SPl OcoHJ 

mt='tyh9:^ hti.ttimmtfi^x^im'&Ltzm^B 

[0 16 1] #btl.fc?KB^*7Fgg(cio(t5S*i-^*lfB 

[0 16 2] iii3tc:*3v>T. mm-±mamK(r)m^i^^ 
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1 K>]Sil^7j^lfB 1 0 CD®il^<OflJEtfe?^tt^*-f"c, * 

fc. ttH 12 3 ttJtKf^iJ 2 (D^M^m^ 9 (OK^m(om 
£E«fe#ttS:^ *^ 1 2 4 HJttfSfiSJ 2 Wgii^^gp 1 

[0163] tt^ 121, 122 (C^-fi 3 (C, it 
1 -C#e,ixfc?SH^^^S^ttT-J±. SW^^SP 9 jo J: 

»4. m,i±(DmMc^'oxi&T Lx\^^i>fiK mm 

1±>45 1. 8 vroi:#(7)^ft*:T^Sl5 9(^S:W#5^5 5 io/„-e lo 

1 1 1 0 WSia*<4 2 2 %T-fco 

[01641 Ent>. ±fSit^^iJ 1 T-#^tbfc?KfB^^$^ 
«(Cj:tUf, SW*^g|5 9 X-14 5 0 %S:S^'5i^V^?^^ 

m^^l 0-C-(4. KiSia**Si51 OJcjott-Si^B^Sff^s 

JSfHgi<^l^»4iisv^'b<^«^, N^;^ hjtjssaes 20 

[0 1 6 5 J ^^c, ft^l 2 3, *^1 2 4 {Cit^-TJ; 5 
fc. ltt!^«aj2-e»P>ti>fcJSfB«^ISBT-tt, Kltft^gP 

PniP«j£i45 1 . 8V(Dtt iDRH^^^ 9 2 
9%T'foofcO|C>^L, Sil«;T^Si5 1 0roiSii*{4 5 1 

[0 16 61 Bii*>. ±.mttmm2xnhntim^m7^m 
itSTKgp 9 -e(4. mR^»^%9{ci=ni>w^BmmAm 

3V hitlll 0@Si:ii5V^fc(?5ro. 53^745 3 0% 

[01671 ±fE^Ji«i3J 1 tltlSj^iJ 1 • 2 t (Ditm^h 
jg^^T^lfR 1 0(7) :3 V 1^^^ hJt^r. RW*:^$P 9(^3 :x 4o 

h 7;^ hit i:l^^75^*fcf4J: '?i^< 1-5(^(4. 
SB 1 0 cDjSffig 1 »SJiCS:R#t^^gi5 9 Wf^B^BS 1 »S 

[01681 \.MM<omm 2 ] mss.mM(Dmm i x-d. 

^AJJc-^SaEfB^^^-^i: UTIi, JiIEGH:;&SC;£^^IC 
i>. m4iz^i-j: 0 *^4 • 5 ^dJfcS 14-15 
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[0 16 9] ^~T\ *IIJS(7)ff^ffiT-tt. ±iE{l5t^^^ 

[0 1 7 01 1114(4. ^nisroff^ffiCL'^SfgB^B^^T^a^e 
<oiia5»rffi^-e$>5„ ia4{c:^i-*Ka«s^^e«4, ?ks 

-fe-/U2 0 0 (fg^«^*^) ^{i;t-5t*lc, 

CT. mIiE^<-;/;?7-Y h 1 3 mmmm.) ?:ttx.TV^ 

5o m^jKB^-fe/W-2 0 0. 7-< M 3(4. 

3C0iiiT-iSg^ttTi/^5„ 

[01711 ?SB^B-fe/l-2 0 0(4. ll4(C^-rj; ^tC. ?^ 

^bS 1 7j5. tm^mm 1 (^^iTbS i i^m-r^^ 

1 {Cgai«i]lg|2 ?r#^yb«ffi»«2 0 1 

202 (»2»s«) ticx^xmm^n. $e.(c. « 

8iS«2 0 ico^ffiij (fip^>. ««S«2 0 2 t<DM\^m 

tii^nm) tc. 1 6 tm^m i4t^m 

x.-5t*(-. 2 0 2 w^iii (wh. mmmm2 
0 1 t<^*n«]Biri4R*fffl!)) ffi^a^iift^i 7 tis 

mmmi 6 • 1 7{4. ig:^s(^jc£:cT^(tbti-. ffi^^n 

[0 17 21 *ll?^^c*^v^-c!^^.^^c^^::cT^ffl$^^5± 
iE(o{it@^«ft« 1 6 • 1 7(c:(4. mi^m-^f-y-f/i- 

3fe^Wf^ffl»4. -fSffiHWIgS 1 6 • 1 7&fflv>e>tt'^^v^ 

t t(CL(4L(4a^n5»fec7)Kjh. mme • 7(DmML 

[0 17 31 *^c. ±f5«1g««2 0 1{C{4. S3ttt^ 

*i-5;V^;=^S«^*>e.;fe?.«ffi4±tc. ?^b^b@ 1 

ffi^PniPi-5fci«6(75«ffi6 7i5^it^ti.. mmme^m^ 

J;9(C. 7 f V:/^n,a;JsJS$tl-fcia(^)Sl2/!)iJI^J5K$n-C 

[01741 ji^^ag 1 ^i*^T'±fE«^lSS 2 0 
iizMf(nLxmifhintz±mm.m^m2 0 2{zii^ m^a 

I&mmi Itr^LT. «ffi6tc*K*)-*-5*H6]«1gi: LT 

c7>®1l7;55Jf^^^tlTV^5o fflb. m4iZ7r:-rm^B^7jk 

5o -^tLT. ±lEmtS£«2 0 2(;:*Dtt.5g:lt«^lS5 9 
tcm-rStil^lC(4, S#t)^8;4SJi^^£$*X. $e>(C. 7 

tf>'^^^^!^a7!)s^6$i^yt^^l6])K3>»s. rtteafii?^^^^ 



(18) 
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[0175] AiseMMWS. 201-202 {4. 1114 {C^ 
[0 17 61 ±fSfKB^*^3ggT-{4. 0J**(Cioi/^T. 10 

::(^jSB^Bg 1 ro?i5Bl,l4. ll4(cjo^^T. HM**Sl59b 

ii^^nSP 1 0 a {c^-r i 9 (c, j^H^S 1 cD?^H^B^5Sji:gB 

[0 17 71 ?«eoT. Rlt*:^g|5 9 a • 9 b. Si^^^ 20 
^ 1 0 a • 1 0 b {'t5(t5iBf6]^{t:^. f^B^Bg 1 

L-ciaa$ttTv^-5*^a{i)caii7fe«i 4 t/^yi^^-r 
h 1 3{R!iroM*«i 5 t\^x^\SMm%m^mmY^m 

fKfBJil»e*T^M<^K*tfefftt^ffi«i-Sfc 
$>5v^l4, !g;>S(c:j£;cTiSSSi-C'^P$n5e^K 

• 1 7^SfflV^PjtLTV^T'b 30 

[01781 Kit^m:t}^^^^kcmm-r^m 

«^£<. ^j^(4\ mi±MfnADt>tffi,-ew?iSB^BJi 1 

l-(4. P«*m;^14j!)5iEfiO?gfg^^ffl-r5 - t^S^T'^ 

[0 17 91 z.(Dx.o\c. %^m:h'^^^^^\'nm-ri> 

[0 18 01 ±fSSIt«*SP9-eBt«^«r3im-r5fc»?) 

^LT. f£:^g{C<t:CT{4ffiMMft«l etcioTM 

%^m^mt^^. sig^^SB 1 0 J: «9 "bSffi^sjiK |g 

SSt^*glJ9 Wf^B^S IT?. ^ 
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J4 

tt. stmt LTSltIf 8±T'(7){1*:K^^. 

[ 0 1 8 1 1 . Bf *^iSr3im-r€>»-&»cj^^» 1 

lcA«-Ufc*7)5Slt)^8 tc^Jig-rS* T'lcj^H^Bg 1 

5^^*?r*^-rSi^-&(CfKB^BSl(cAWLfc3t: 
;«5K#t)K8 {c^JiS-rsSTfc^^g 1 AS*(c*i-bT-^;t 

5f4tB^ (Kltll8±T-<D**7fe(7)fiffi^) tfiorBTtc, 
|ISe^|;il/4Sft (ffife9 0S) (7)^^;j5foi?. 

^*^i-5?SB^Bia[6]?)5. mK.amu.mkcum'^m.. m 

[0 18 21 ^fd. SiS^^^aSl 0-t?«:. iS3tffil 

mi^it^cximmmm^i ei.zx-^xmt^'ttxm^^ 

[0 18 31 rcD»-g-, «^{^$ijffl-t-5c0l4. ®?tSl 
4ICA#ti-5ii:mF-C'(^ii3t^ffi<^^'fkT-$)5o t^oT. 

mm^^n^m-^iat. m^^i 4{zA^-r^m.mX(D 
u^'^m^. mit^i 4<Dmmmm1L(Dmm:)Jf^^^-r 
m^ia^. M*«i 4{cAWi-5ii:flfrt?<offi3t^^^Sr. 
Sip ic|SS-rti-(4J;v^ 

[0184] I? . mm^^n o m-^icmm^^^ i 

0 WfftfaS 1 ?riiiii--53t{C#;tS<]itBil (^SS 1 * 
*^la5l Oc^jga^BJi 1 S:aji-rS3t{-4-x.5f4fflM (?K 
l/'2j^ft (taiaiSOS) ir'^jrSiptcjS^^MK^ia 

[0 18 51 ww-C. l/2j^ft(7){i+i$)J^i:l4, ?^b^b 

miMi.'o mt/tm 1 4 icAM-rsBJUs^tcoiB^^fii!:^ 

^x. ^<DSi[^(Dm\:'it(r>ms^izx^mt{zf4^xmMts 
nmmmm 1 e 1 7 <Dmm t #it 
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[0186] tA±<7) J; 0 ^im^^mcDum ^it(D{mu 

Slew (^^ffit:i*fLT¥fT) A^oaS4 • 5Pb1 (ffi 

[0 18 71 ::<D»^. ±is:y'rx nai^irLxtt. ft 

T{C^^$ixTV^5A\ fcSV^Ii. OSJJi±. AOmj^ 
^^gp 1 0 tK^m:^% 9 t t'^-i/^^fSl^^jE L/i 

< T t> , Ktt^s^sp 9 jcjg i.tL^n-tmm^TT^u lot 
[0188] m^B^^^mm.^'&m.-r^m^. l 

[0 18 91 si±(omm<o^vfF^^i^-t?>m-^. 

[0 19 0] rcD^^. Iff::. ¥ffia[filJI^ffifflLT. 

mi±mmax(Dm^B^}^ t i,xm^mK^/m^Bm\^ 

Jones -7 S y ^'^fetcJ;5fhit(cJ;oT 

[0 19 11 rwig*. slt«^T'a^if'fc^^sr^#5fc 

tolctl. K:^^S0«UA±. lOOStiTI-^^^ "0 

[0 19 2] 0^19. s-r. *M^B^«-^(i. R^mT^ 

{c*j</^TSi!if/j:^^Srll^-r.5^S^lT-l4. (g^t^m 

P3ffi3t«riiLi»<S3fetc^*J; < ^ni:-ri>i¥mi!)i&mX' 

f^nffi^SrAI* bfc:^^<OK^*^^_htStf J; o T 
^ibtZo t^. W-»(i. (S3t«14. 9 0«O{4ffi 

MSr-%^xL5ttta^M««i 6. ^figi. R^KsrodS so 



J5 

lCfKH^B-ir/U2 0 OtcAt+L. Zti^m^R^f^SA^hm 
itmi 4ST'^fE»LTtU«Lfc3t<^5*t*^*J6fc„ 

[0 19 3] ^rco*S*. f^B^a 1 co-y-rx h^fetcf^al 
S 1 <OjK^(7)Stff*M (An) i:*0E^SJ5 (d) t(Dm 

(An • d) ^mm-ri>ZtiZX*). :^hfiAiO^ 

7 0S^^a;tTl OOSST-roffiffll^-C'tt. R(B 

til 0&^X(OK^m<D. •5ItijS*«^*3Jt^*;)<:ffi^:l 
0 0 % i: Lfc^^Jdtt, y-r ;^ K^fttdf^H^Bg 1 « A n 

h:^^^5 8 0 ^X-roStt^ii 9 7%. ^y^r;^ h:ft;45 9 0 
aET-WSIt*f4 8 3%. ^ h^^7J5 1 0 OST'(^Rlt 

7 2 % t 9 , S^'fcSW*?:^^ r b >4ST'# ^, 
L;J-L7'£;d5^. ^y-r;^ 1 0 0S$:S«x.-5i. 0iJx. 

liS/'T^ N:^I/4S1 1 0|gT-WStt^(4 5 4%. y-i:^ h 

nti^i2 omxffy^mm^ a 7 % t 9 . nu^^wM 

SW^:T^a5 9{c*3tt5jS^MlT'l4. ;^ h Sr. 0 
^a±. 1 0 0;KWT<??®Hl^«-^S;-t--5r t/i^je^.^T- 

[0 19 4] ±teolftP^T'{4. S:*t*^a5 9{Cio(t 

^AM$-ti-Tt. Slt^^g|5 9-C'a»^C^*Sr#Sr 

[0 19 51 -3^. Sig«^g|51 0T'S;»/£*S%Sr#5 

±. 4 0StAT) gS[S]T'fc57!i\ fc?,UM4. 

(6 0StJ(,±. 1 10m^T) U^Xh^'SL^m 

[0 19 6] Sii^^i^^l OXAmtim^^m^tLibkZ 

^«l5 9i:ora]lJcj:o-c^*5^*W/j;?t^f^ffl (^2 

[0 19 7] ^roaSJi. W;t«. ±iH^ 1 (D^ft^co:^ 

V^) lC*3V^T.-@ig^^a5 1 OldtJtt^J^B^g 1 T-(4, 
*>^<B?t (iiliSliS^. RH*, fcSV^I4fflR<S3tT'foo 

^mm^i-?>m^mt/t. R<i3t<o«^»4[Hite*-[^<os 

tebfcRiSJt. 1*n(l3tro:®^l4fflR±|ft;fyfit;4Sil:35L 
fcl^i:*tR^(DtgR(i3tt?. lHlte*l6]/4SSteLfc|gR(B 
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[0 19 8] -eCT\ m^^yr-^l 0 

^^<^ffltr±f5ff^& (Jones iCioT 

[0 19 9] Sfc. ±ie^2cD^f't^{i. :*:^5^(ct5l,^T 
tD^^^^yUA 4*5j;m4ffiM«««l 6) 

^^^FffiffitOJfe^^^'/UA-r-Jj^ifEdAtel 4 

iLV^ r <^ J; 5 '"iBS^SrfT 5 fc«)(c(±. igiaS^^Hll 
0(;ij3tt6jKB^agl^{i5t^|fef^ffl«. *|c:. ±|E^1 

[0 2 0 0] ^:zx\ mm^Tjkui oic^i-f^m^mi 

-t^tztbic^ j^ffaJilf^RiiTfe^rAWLfcir^tc, jgeji 
•9 w n ''^ S 7t<^) 5S« €r ±te wl+^&lc: J; o T * J?) 

5 . 9 omcr>iiLmm^^:t^m 1 (DiiLmmwmmt lt 

<^{S:ffi^tt«ffi 1 7 . m^em 1 . 9 0Sco{4+g^Sr-^x. 
etB^ffift^i: LT«Ofi:*BMtt«« 1 6 . Jil5» 1 

t ii:i?5-t-6^ 2 t ur 1 4 wnitc 
[0 2 0 1] *^^?^#^{±, y^:^ bnm 

flswi^ni. y-r^ h^io^(ott«^mi^*(c*3(t6?fe 

(Oigiii^Srl 0 0%i: Lfc:^-^. >^ K:ft>4S 3 O^O 

i:#ro3t(7):®ii^(a8 8. 6%. y^ :^ hf^ti4 0^<D 

t #C03t<^^il*H8 0. 8%. y^f 5 0;Scr> 

i ^ OTtcoSiS^Ji 7 2 . 0%. 'y4 :^ i^-PHi^e 0&(D 

fc*, y^.^ h-^(D±mit.^ ±m(oi^^t>><b^ 4ose 

[0 2 0 2] it^dTfe 5:11:3:51- 5 a^dTtic^d* 



(20) 

ii*^»6tc(±. y4 y-hfkizmmm^w&^i>o M^f^ 

ftT-fo?) 5 5 0 nm;55ft;k:^ii^it/£-5<t 5(Cf^B^g 1 
COAn-d^ISfiL, 5 5 0 nmcOigig^^ 1 0 0%i: 
Lfci#lC, 9 0%tJl±<Oigii^/jq#P>tb6!^ftro±PS 

tt. ±iem 1 »{i7t«t LTCDd^tSl 5. fSe^s 

'0 gl. ^lW<S7t«t 11:3:51-5112 Ofi7fe«i: LT cod 
?t« 1 4 ^iiiiii-s t jSifB* 1 (DgJS::^f6]<7)tr*(c 

[0 2 0 3] ^(Df^^^ -y-fX h:^x)5 0Si7)i:#CDiS:g: 

iH ()fe*SSffl) Il2 3 0nm. y^ hfkii^i om<r>t 

t<0&Si|'lf±2 3 5 nm. h:ft7J5 2 OSO t #0 

jS*tU±2 4 0 nm, y^y.bfHii>3 0^<Dt^(Dm9: 
i|ii{42 4 5 nm, y^ y. hiHi)i4 0m.Ot^<DmAm^ 
20 2 5 0 nm, 5'^::^ h^^;5S5 O^roi: troStft*SH2 5 
5nm. y^:^hfkt^6 0&<Dt%<n^^i>^i-i2 6 5 n 
m. ^y-Yx h:^|AS7 0Sroi:#cc>K*i|sJi2 8 0 nm. 
5'-r;^ K:^;iS8 0S»i:#cojS[**itt3 1 0 nm. y^ 
y^ hfii^9 0S.(Ot^CO^&mii3 3 0 nm, y-f^h 
Mm 0 0&<Dt^ff)&MM(-t3 0 5 nm. y^ :^ bfk 
/4S 1 1 O^coi: #Wjg*i|ii(12 5 5 nm, y-fy-l^-^t^ 
1 2 0S<Di:^<Ojgtft*i«2 1 0 nmi:/iofco 

[0 2 0 4 ] tiiwi 5<c1tftA^e>v -y-r;^ h:^/45 6 0 
;SJ&i.±. 1 1 0SJLUT(7)®laF^-C-i*t/^Si§'^/4^J£^^&ft 

ti. S,itl-tj:m^*i-simtf£?>:itii^motzo v^^x^ 

^u^^m^m-fi^h. ±.u^2(Dm^^mtzir'mm^^^ 

%x o<Dm^B(oy^ y. K^iii. oSti.±, 4 o^tiTo 
®fflrt. *fc{i. 6 0«£^±. 1 1 oaftAT<^®H(^{C 

[0 2 0 5] ti±Oj; 51-LT, S#t*^^9lC«0S 

J!Ji±. 4 OStJlTwSSHF^. eo^giJi. 11 

ttmh-h^tti-otz. osij. :^mm(Dmm<ommn— 

mt LT. S:i=f^^gC9i:ail^^i%gpi Oi:T-*{c^$? 

[0 2 0 6] i^, uTiZ7^-tmmmizi3\,^x. ^tam^ 
ifB9 tmmm7f:Ui otizm^^m^mKoy^y^ i-^ 

ic*3i^rii. y-<y^hm'^omx'Fi^^i:m.m-i-^mm 
so ffjfimi-i. mmm iix»>r) m^Bm\^timm.s.f^) . 
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T-foS, Sfc. y-rx h^^;J5 7 O^ftia 

[0 2 0 71 Ufc1^t=tf>l<t4xff . SWS^SP 9 tiS 

jf iw-y-f ;^ OS£A±. 4 0^BlT(7?®Hrt. 

*fc(l, 6 0^jji±, 1 0 O^tATOffifflF^ir'feSo 
[0 2 0 8] ^y.±coi^iB^lct3l,^-Cl4. h^|(0;k:# 

^(nm% ^ v1i^t^m^m^i\^x\^^\><D) \z.m 

[0 2 0 9] y^7.v^^>h^<^-M.-t^^'k. <srix<^ 

^-g-ict. 'mimM<om\:.t-m^^^ (An) irj^B^Bii 

» (d) tnm. (An • d) ©M^iC/it). LA^tj, S 
It^^SB 9 -e{4Att3t;iSflKB^e l Sra« igiS^^S? 
1 0 T-f4A#t3t?5S^SJl 1 Sr— Sfc'itiiii-f-'S r i: 

«b. iSii^^aJl OfCioftSf^B^B^IlliSW-^^glSQlC 

^\ ■ 

[0 2 10] (Si. ii^»jSg3t^fiJffii-5TNfKfB^'T^S^ 

fa*'Xifef^ffl V ^fcB^^THio J; t>*Bt^7i^(:iffl v ^ s r i: 
TiJ T* # 5 w t f4» 9 S T- >i V \ (t ^ (i?t^ 

[0 2 11] ±f5^l7t'^^^^ffllcfc^^T, (iJt 

^ffi^^-fk^-arW-SiSa^Biaifilco^ilifctt, JiKKLfct 5 

rSs^^K^^fli'ttvSH^BCoi J^B^iOS. S«4 • 5(c 
tsf^ WigS[6]:^{4<^<*:o fc * * iaI6];^[6]cD;^^/!)5'^^t:■r 
LrfgB^B<oierS]*[fi]^^^^i^E(r5pfT/j:®i^jc^S^o;t** 

[0 2 121 ±IE<7>?KfB^*S^M(C*3V^T. fi?t 

« 1 4 • 1 5 <Z)S!:M:i^{4 (ft!i#*fe) iiSi^^-rs 

0SrSiai--5**3ttc*fUT'blSH^<B7t«l 4;4Sf^ffl-r 
■5)fci6. ^(i3t« 1 4 <0^g:fyfi[tc-&i:>-ti:T<S3t« 1 5 

[0 2 13] tx±<oj;9(-, ^l^ti^^l^Tt/ii/^jKB^iarS] 



{iii^wSST-ti^Si 5cD^g:^f>i:5r9 oS^H-rs 
. Stt^^gP 9 fcSig«:T%«fl5 1 0 h X-m^<DK^/)m 

xi,xi\ 

[0 2 1 4J »HC^ lil4tC;^-rjSES*^iSetCjo(t5S 

[0 2 15] S-f. SW^*^9T'<^^*J^aiCOl/>T 

B^T'(4{>LffiM*i««i 6 • 1 7^ffl^^5rt/i<. S 

*^gpi O b-C^Ctl.S:*bTV^/iV^t>»t-r?)„ 
0 {C. jJtS 5 5 0 n mC03t;iSjg|gg 1^1 It^ftSia-T -5 

^-g-tc. sM^*a5 9 b . mM^^n 1 0 b 755, ^g-^ / 

1/4 gt*. l/2iKfiro{4tB||^^-t-SJ;5{c. 

«^si5 9 Jo J; t;fSia*;^g5 1 0 (ommamm. ^ tix ^ ^ s 

«S]*ac0#-g-(O?SB^BgerS)l4S«4 • 5 LtHtaWT- 

[0 2 16] rcO#^. «EE«PnJDt>t^lcJo(t5KW^ 
^ll|5 9*Dj:l5Sii^7i^|fRl 0r-rofKa^BiE[^l4. 
.0 9 b Jo J; U^jgii^^SB 10b (C;T^-rfK^Bga[p] t^i'O. 

^;T^gi5 1 0 T-<7)?SB^Biafn]H. ^^^7ji^9 ajoit/figig 
^^gP 10a iC^-f-fSi^iain] t ts: 5o 

[0217] ilBRtt^^gP 9 b T-li. j^BBm^i^oa 
Sf*^ (An) tm^smm (d) i:<^« (An • d) 
(4. l/4!Sft^f4^;dS^rgji:LTV^^„ ^(Dtzib. J^H^t 
(4 Alt<0|i. 1 4 T-Bl^fiTt t . $ ^ {CjSfa 

^l4R{B5fei:'fc'5. :L<Ot^. Alt3tl4. Sltl«8-eit 
10 fT*|6l;45S^L.. R<g7tl4}gi!)fl;#(73lH]e:^|Sl^(S#L 

5o w (OR{B3tJ4. ST/SW*^IFI5 9 b <om^m 1 Srii 

djtSl 4(CJ;oT!RiR$tv. Bf«^t/i6„ 
[0 2 181 t.tz. ^<r>t^. 0 b-e»4. 

JRB^Bi&fi!c!^<0®^^^ (An) tm^mW (d) 

(An - d) l41/2g?ft*fi|=>45;5fe*LTV^-5c, ~<^:^c 
?e^fBSlt4. A*+Lfcil:i^(S5tcr)S»)ffiro:^r{4SrjK 
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[0 2 191 rcOj: {g^tSl 4:JoJ:I/{i7fe^l 5 

^mm^^ 9 b . 1 0 b ^^mzf^mTT^^zfj:^ 

[0 2 2 01 ±fSSIt^^$P9 b*5j:U^^i§S^ 

[0 2 2 1 l' S#t«^^ 9 a -CJi. i^H^;^^ 

•/tmi 4cD®ii|Rtt;^{4{cil:?cLfci£^{i^(7)^rf4S:t*o 
it$S(B*«l 4;^-^ffitt-r6o 
[0 2 2 21 Sfc. mM^TS^^l 0 a tC*5V^Tt. K#t 

4S:iiOStt6o 
[0 2 2 31 »-t(7)J:9/<^7fe^S*^4(cJ:6®7t^^^^ 

m^amm (a) ^^j^H^Bit/s^ost^*^ (An) tcom 

(An • d) <!rT^*:£$tL5o Z.(Df:L}^^ *«?^C7) J: 9 
l-^ii^^gB 1 0 9 J: *9 t ^JKB^Biiff^ 

0^b^:t^$^«(;i*5V^t. n^(om^^X,rj^:yVy^V\^ 

SW-^^a5 9:}oJ:t;?^iiS^gl5 1 OT'^^CfSf^L^ii: 

[0 2 2 41 ^fz.. ±Mm^Bm^^-mmK {nmmmmwi 

16-1 7^«X.TV>5S^. ^!i^«<7)^^C7)?KS(7) 

[0 2 2 51 i fc. 1 cDi«fBmfig'^^ief6];65JifE 

T-#)5, V) . 0i]x.«^S:ffl*fflf8^ 1 6 • 1 7 i: LT 
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5ri:7l>?>. B^^^fc/iO. «f0iS[S]755, SW«^nSB9 
[0 2 2 6] ±|SOUie^T-l±. mffie irSffi? i: 

L. fKB^B<7)|J]asgar6]:yt^iS:Sii:SB[S]i:-r6ri:-t?. Sfe 

[0 2 2 7] rrt:\ mmnmn^'^-ikm^mmMt^k^ 

i LTI4. ^tM^i|5I'9J£v^RST-RiS?t^:/j:5J:9/£« 
[0 2 2 8] *fc. m^^m^X Ott, ^J;t«. filtffill 

1 7 i:{2:taM««« 1 6 h 75^ii:5£-r5»ffitt*{fc 
^^x-cv'S^^ic, Sia**ia5 1 0 b {c^i-^siar6]T- 

[0 2 2 9] WLi^m 1 <73iB(fi)7i5. Sjttgfil^ico 

*3V^T, Rlt*^§15 9 tSii«^gi5 1 0 t T-fKa^Sff 
^{b^-yrfc^-g-. KW^^?fi5 9 tiSig^^fPl 0 <!rT\ 

fci^l-. SW*^?fl5 9-CI±. ^^ffifflJA^PjJSBl* 1 

-.o iioTAltLfc3t!!i5StJ«?SB^M 1 $riioT^^ffifii]{ctH 
*f-r5::i:(cj;»)*^?rtfv\ igiS^^^ 1 0 -Cfl. W 
Bill] V\Z>m t^hK^\^f:.ifhm^^m\ 

^tf9t#(-. 0(Cio(tS?SfBJIJ?/i5. K 

lt«*gP9tc*j(t^jgB^BSJi:j; "9 t>J¥<^^$ti-, 

[0 2 3 0] JWT. *:*Sfewff^ffiJ^#,5jS^^:T^^BC5 
9 fSTtffi 14-15 ^rttffl LT?^B^a 1 (Dffi^fe^^ 

so gJ^lov^T, lll4~lil8Sr#SgLr. ^fls:Wj:*J6«»J*J 
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10 2 3 1] mmm 2 --nmrn 4 ] nmm 2 -njg^j 

|5j«»;^i£(-J; 0;i5 7. 5 ^ m. S*t 

*^lf|59/6S4. 5 n Tn(n>m.^MW- (d) Sr*LTV>^?S 

JS^iJ 4 {;i tJV t . 1 0 \:n±m^^»il^-f>m^ 

JFM^tb^ipjC^^SS 1 1 ^^^^->-ff^fi)c-r^r ilC 

i •? . S*i-^*g|5 9 J: 9 1 o (D^tm^m 

4T'tt. lll4(C:T%-rj; Stt^*lf[5 9 0fl:117 iig 

ItS^SB 9 <0«1g 7 t 1 0 0«« 7 t (C, ^ 

SSLfco . 

[0 2 3 21 *Jfe^!|2~»Jig^j4-C'Ji, ±fBj^ 

m(OmVrm^ (An) 0. 0 6 5 T'fc "9 . E<oK«* 
M^tt^r^-r^jKfBm^S^l^. K^aAi£(;i<toT^A 

[0 2 3 3] ^LT. ri75j; 9(CLT#P>;n-fcfeES-fe/l' 
tct3(t2.#aiS««co^jIl{c;. 6-17 
4 • 1 5^ftSf^L.T?«fB**^B^{^^ 
Lfc, ^ <0 i: # . Slife^J 2 ~ 4 T'li. 1 7 

^ 2 #:<7){S:ffi^tt««T'«fife L. iiL^mmmw. i e Sr. 

HJg^J 3 -r-fi 1 *!c(^f4ffiMffilt«-e^SR!c 2 • 

4T(4 2tt»{iffiMtt««T-1t^L.fc„ rixf>{4*iM« 
««i 6 • 1 7fcj:of<B3t«i 4 • 1 5 ro|£ft;^fi{i. 

[0 2 3 4] Sfc. |ISg^j2Tii, j^B^Bia(^]IS>}^^>?= 
r>^iS[ii)iL. ^*(C«, NB (/—■ — 

:^iaio]i:b. NW (y — ^ y — ^^7^ h) ^ 

[0 2 3 5] fBL. •ttffi^Rl^JDL^tl/^t #(C?Sbb7)5^^ 
EfC^tTt-iai^-f?) J; 5 ±fa*,^tfij 2 4 T' 

{-> ifi|fi]M2 • 3(07fcrv^^M^^S:l SOSJctS^L 

[0 2 3 6] r^-C. V t'V^3gSfti:li. Ill5{c:^f 

<t^i-, jRB^aAffltojKs-feywcfcv^-c, m^mmi^m 
X«(c*3(tsgarsiii2 (sn^, s^4ffiiiroiai6]fli2) <o 
<o«fii»«jc*>{t.5iei6)iK3 (IP*,. mm5m<om\^m 



(23) 

[0 2 3 7] iaiS]*!ia$tLfci2r6]M2 • 3lc:J;oTl*Jt 

^^^-c^^5S^B%gl^c*5lt5^Rffi^^(^>gBrSI^*^il4. « 
[0 2 3 8] 7tr>'^*'^^:^iOS0iJxJi 1 8 o*«oi:t, 

1 8 oSfc#^i-:y'i*;^ NSafS] (1 8 oSfc^y-r;^ hia 
fcjiip-rsi:. vf\'mMn<r>mija\:i\^t:Lt^^x. i 

8 0^<7)S^fgfcttwy^;^ 5„ 
[0 2 3 9] t^oT. *IIJfeOff^ffi(;itDU^T. JiSiLTt 
yfVi/JS^^ (I8OS) {C<fcoT^m-r6iaiSj)R3 

f^mam^m^\^x±.-r<DmMmms[x\ s o^^ctc-y 

h LTV ^6«-g-{cfi, (1 8 0 + x) iSt^m-f-S 
[0 2 4 0] N^. r(7)J;5^Ciai6]^in!a(c*3l^T, iai^lSI 

*D(c#oT« ?^ffBg i(7>«jf:;^ifi]4^*a5(^fSBi*-e)mi± 

[0 24 1] * n;i, mmm 2 ~^s60ij4 t?»e5ix;t# 
ffiH^^^$^«i::*jit5. (g^t^i 4-15. {H.mmmm 

«1 6 • 1 7. ioim^Bljii K^Tt^ffiM (En*>. Uit 

Si 4 • 1 BioiimtL^mmmmi a • 1 imm:^ 

fie, MWc, j$rBWiaifi]:fer<4) S^^>*rofi?!l^c^3V^T*ii 

[0 2 4 2] Si tc^i^i-^^iaStt. «^#;<iSS^ 
E^«^i-S i: # ^7nmx<r>^^ ©?t^g«ia«T- 

fo t) . m^mmmm 1 e fc5VM4fiffl^M«« 1 7 ^js^s 

IEf41=BMtt««l 6 • 1 7 Sr«fi!ci-?>=g-{4lB^ffl«« 
[0 2 4 3] i^^g 1 fiy-f ;^ h L./j;v>gElo|?ri: 

oTv^sfc*. ms.%^mm(ommm 1 ^(*:roiaiS]:^{4 
so raji^^fitfi, K«4^llroE^pJM2^c^fe$^^)tgal^^^^ia<7)^r 
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45 



46 



10 2 4 4] j^. ^^(OMtit. *;^ffi±{Cfi:Si-<t o 



fil^ n m Wi'C^i'o 
[0 2 4 5] 





mm2 










0 


0 


0 








1 5 


1 5 


1 5 


(S^ 

1 6 


ij y (nm) 


2 7 0 


2 7 0 


2 7 0 




OS) 


1 6 5 


t£L 


1 6 5 


»J ^'t'— i/g > Cnm) 


1 3 5 


/XL 


1 3 5 




iaisi:&tiL OK) 


7 5 


7 5 


7 5 






mmf&yj^ OS) 


1 6 5 


1 6 5 


1 6 5 


1 7 




7 0 


2 2 0 


9 0 




mmm:^&. cs) 


1 3 5 


1 3 5 


1 0 5 


U^r^— >3> Cnm) 


2 7 0 


2 7 0 


2 7 0 


<i3^1 5 


est) 


6 0 


6 0 


9 0 



12. mmms. mi 

«r^ii*l 0 0%i: ffi7t«l 4^Bfif+^6mjcoSlt 
^^35 9 (DSIt^SrSIt^ 1 0 0%i:i-5o 
[0 2 4 7] metC^oV^T. ft^2 1 1 (1, ^Jg^'j2T' 

*^2 1 2(i. *iS0ij2T*#?>nfci*RrB^^^«{C 

1 o(Daii'^(D®i±tfe#'tt^;^-ro 

[0 2 4 8] laejc^i-j: mmm2X{-t. mm 

0 (7)®ig^fi 2 %T*fc I? . RlJpmiE7!)>2 VOi:#(D5W 
4 0%-efoo/Co 

[0 2 4 9] Sfc. I2 7(C4oV^T. ft^2 2 1 



^^L. ft^2 2 2Ji. 3IJS^j3T-t#^tb/^fKH^0^^S 

[0 2 5 0] m7{C7^i'i:^\c^ mmmsxit. mum 

j±:^^iv--2V(DKr^x\t.. mmj±<D±m^i^-:>xR 
^m. mmmr-mcU'pLxi^^^o ^tc. mumj±r^i 

Y(Dtt oSM^^fB 9 oStt^^B J: I/SiS^^Sfi 1 0 
<0S3l*fi*tc4 0 %Xh >9 > Pn*P«ffi>55 2 ViO i: 
Klt^^^ 9 (7)S#t^(i 3 %. m^^TT^n 1 0 CO^ii^ 

[0 2 5 1 ] Sfc. mSiC^ol/^T. tt^2 3 IJl. ^86 
fi?ij4T*#5jttfcaSEB^B^7l^i^B(CjottSllffi6 tmffi? t 

$r^L. *^2 3 2Ji. »i£0*j4T'mbtbfc^i^B^gS7r:S 
[0 2 5 21 [HSiCTF-rJ: 9^:1. *Jg0iJ4T*ft. ^iJom 

iJOmiE^^ 1 v<Ot ^<DSSt^:^SP9 0SW*(i3%. it 

1 0 O^ig'^f^ 4 0 %T*$> »9 . fPAomffi^O^ 2 V 
(7) <^ t 9 <DKMm\^ 4 0%. Si^^Ti^gP 1 

0 (om'^m^ 2 %T'fco fco 
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[0 2 5 3] tJl±ro J; 0 tC, 1M%M^\ 2 —HJfe^iJ 4 T' 

[0 2 5 41 $P>(C. @mS,^^*iSb7ti:r5. 
0ij 2 J;o«J|JS«aj 3 jc*JV^Tli. SltS^SC 9 tc*Jtt-5 
«ffi7 tSiSS^SBi 0fw*j(t5®<S7 irtdStUTI^- 
W^^gPQ i:Sii«^«l5 1 0 i:-C?^B^<0^fM5|^«lT'*) 

^^IH5 9 i: # {c:Si§«^gl5 1 0 tst*^ t ^te 

^mtt£r>tL^ ^(Dtzif). BiJieiil 1 (-ie«c05j; pl-RW 
^^95 9 tSil^S^lfP 1 0 tJdll]— co«® 7 ^rffli/^tig 

[0 2 5 51 m(c*fL. 5I^SW4^c*5^/^Tli. ^ife^J 
2 jo<J;t;«||J6«sj3 irl^^tcmjE^TOOUTtm'a'. 

•J . 1 v(oaffiiSrfp*D Lfcj^-g-, Sig^:^ifi5 1 0 itmm 

Slta^^9ttBt^:^i:>fcofc, 2V 

<^«m^pn*D Lfc^-g-. Sii^^sp 1 0 (-xfiS^^ t 

S#t^;T^lfi5 9(i?q*^i:/iofCo :iofc«). SiS* 
*lfl5 lot SM«^gB 9 t ^*W?gHt>iSSte L 

±lc::gai«^]%la5 1 0<^ffi^LTV^2):»^{Cjlia7fe^?S< 

RM^*a5 9ici3(t-5mffi7 t]8jg^^gI5 1 0 
NBtNWi:©^!^^- Ki:-r2)i:. S*t^^la59tS 

[0 2 5 61 *JS^iJ4(C*dV^T. S#t^7Fgi59^s 

t # \znmzmm^7Ti^ i o t b^^^ t ►) . 

RW*:^gi5 9 *SBt*^0 1 1 iCl^NFfC^ig^^SB lot 

Pt^^t^t/i5J; S»t*^n^9(ctJit?.«1S7 
ii^Ti^lfRl 0(::*3(t5®<S7 i:{c»LTS/£5«m^^ 
AO. oit). • 7 (iaifiHt«) ICJ; i9S*t«^g|5 

9(c:. ^5W«^g|5 9;iSBt«^$r^-r«/3E (IV) 5rPn 
*p-t--5t Sii^^j^^l 0l;i(4, RiSig^^nSR 1 

0^5Bt^^i:/£5gji (2V) ^fn*OL. SM«^Fa59 

<i^. ^K^mi^Wdtm^^tf^^ms. (2v) ^epap 
<!: # ictt, ^ig^^gp 1 0 mm^^Tpu 1 0 
/450^^7j^<t/i6fl:ff (IV) i^enira-r^r tT-. *ji^<o 



(25) 

48 

[0 2 5 71 jJAJiWr ±!E»Jg^l2~^Jg0i|4 
iSii^^asi 0iC>fl-LTt*ICB^^7i^(OB^St 3V h7 

WS, *fc, ±fB^JS0iI2~IIJg0'j4»^?gB^B^^S?e 

[0 2 5 91 C^iS««J 5] *lllte0i]T'(4. Hi^^iJ 1 Ojg 
B%ffiAfflro?^H^B-fe/K7?{^M;^i£i:|s]«(7);^j£(cJ; 0 , jg 
20 il^^lfP 1 0 iJS 7 . 5 M m. 9 J)5 4 . 5 |t m 

<^?^B^BS»SrW LTV ^5?«ifBaAfflW?KfB-fe/v-^f^|^ b 

3 Mm<^SJiC{cjf^^$ns«t5{v:iffeig:)Ri i&^N-^'-:/ 
ffM-f ?) r t (C<t I? . KW*^gl5 9 <t •? i>Sia*^l35 1 

0 <D:^i>m^mmm-*m < § <t 5 tc^^ Lfc„ 

[0 2 6 01 fiU. *3I1S«»J-CI4. SIJfe^j2~4 irl^ 
It, lil4{C^1-J;9(-, S#t«^Si5 9<Z)«117 irSii* 

30 9 (^«^ 7 i: mM^^U 1 0 wftH 7 {c, ^Ut^ 

[0 2 6 11 ±i5<OfKfB-fe/V'fctJ(t-5^«SKS 
O^ffiiJlctt, {4lBIIMf««l 6 • 1 7*Jj;OJ{i7t«l 4 

• 1 s^ftSf^j-Lito (Si, 2(s:^«gfi»iT«. {iMm^mmi 

7 ^ 1 ^(D^mmmm^x-mis. l. 1 e ^ 

2 |!tWf4+iMI«««T-«fi)c L/c„ r P>{4t@Mti«« 1 
6 • 1 7*jJ:t>*(13t«i 4 • 1 5 roa5f^:^fi{±. r^BlcD 

-.0 [0 2 6 21 *SIJg^jT-f4. f^B^g 1 (OU/'I' y!. hSBrS] 
(?SB^BCOgai^coSCix:ft {y^:^hfi) *'^7 OS.tfi^ 

^^^:^;4^2 5 ost^i?) J; f^i/^aa^Jfe-rc 

(Dmik-^M-io<,-i^mM^M^ic. aiff^M (An) 
0.0 6 ^(o^oymmmm^^^^-r^mmufSi^^n 



IB qin -242226 



49 

[0 2 6 3] ^2{c, ^^mmmx'^hivrzm^a^Tf^mm 

tc*5tt6. iS3t«l 4 -15. fitB^M««l 6 • 1 

7. *jJ:o:?Kb^b» (IP*,. 4 • 1 

5ioJ;mutBMMft«l 6 • 1 7W|£f+*-{i. afewc. 

[0 2 64] cnjsfiR) 6 ] ^mmmxi>. mmm stm 

gi5 9;i5 4. SAmWf^B^aff (d) UTl ^-SV^^ea 
Affl<o^S-fe/PS:#MLfc, lil4(c^-t-J: 

9 (DM^ 7 1 gii^^SB 1 0 (omm 7 1 r^m 
TT^m 0(Dmm7 tic. f^m^hm^i,zmmt)^wi}a^ti 

[0 2 6 51 ±fE«?SB^-fe-/KC*Jtt5#«11Sffi<7)^ffiil 
{ita^ffittSl 6 • 1 7t6j:XfU^mi 4-15 

V^fco 6 • 1 7tiJ;t)'{S^«l 4 

[0 2 6 6] ^mmmx'i-i. m^mm i ©^y-rx Mers] 

n) r^O. 0 6 5(OiE<0^«*^;^tt5:*i-5ffiB^B#l^ 



[0 2 6 7] *2»C. *||Jg^jT'#P>iXfcfSBl«^^B 
JC*3JtS. 4-15. {itaMMWffil 6 • 1 

7. *J<tt/f^B^Ji 1 (DTt^lEM (BP^. {i^tffil 4 • 1 
5*iJ;m4ffiMW««l 6 • 1 7(Dm^^itL. ^WC. 

[0 2 6 8] iSi, ^ 2 {C;Tt-t-3t^iEB«. 

B^m^-r t # ro. ^^mx'ff)^^ (o^^^mmmx 
$> "9 . 1 6 $}^\,^mtLmmmm^ 1 7 ^o^^g 

fs{4tiMffi«« 16-17 *«fig-r5^{i*aMM«s 

[0 2 6 9] S/ci. f^B^sii 1 coiei^*{i (j^B^B:9-T-*tt 
coi2r6]:^{ji:) (4. S^g4ffl!lT'i4. S« 4 2 (c: 

{au. iar6])!i2{c:®-r5?«fiwga(^*{i^sai^ii$ 

3flS4-C-ji®|:Lyh:^-g-{CI4. ^ 9 OS^y-Y X hiSfSl^ L 

^ioXim^l^tclfiiLtiil 8 0^s:teLfc:^{4i:/<c5o 
5„ 

[0 2 7 0] i^. ^2(;i*5(t2)^*co:^{ii4. 

=S-tetB^1t««<^ V ^X-'>3 5 5 0 n m<om 

[0 2 7 1] 
[152] 
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(27) 



51 



52 













0 


0 








1 8 


1 2 






2 7 0 


1 3 5 


CIS 
1 6 






1 2 6 


^^L 


'J iJ'T'-v'a > (nm) 


1 3 5 








I 6 


- 1 1 


SS5a^i^i;&& (It) 


8 6 


7 9 


1 7 




(^) 


-4 


1 3 5 


'JiJ'T^-vs > (nm) 


2 6 0 


2 6 0 


5 




1 5 2 


9 0 



[0 2 7 2] $fc> _hfa^ffi««j5. mm^^'^hMz. 

#?SB^B^^^m<7)^^^14^. [119. Blotch 

#^ixTi/^?ii^J^il^^^i 0 (T^Sii^^aig^ 1 0 0 

0 0%i:-r5c> 
[0 2 7 3] [l9^C:ioV^T. ft^2 4 1 fi. H^^^'J 5 

ft^2 4 2fi. nMm^-r^'^^MzMWu^T^mm^ 

[0 2 7 4] m 9 {C^-r J: 9 tC. XJg^J 5 X-(l. TOD^ 

1 VCOt#COSIt*^$15 9(7)S#t^(13%. @ag^^^ 
1 0(^@iM^il2%T'$>i9. Sl*Pmffi;65 4 V(7)t 

4 0%T*$>ofCo 
[0 2 7 5] S/c. 0 1 O^C^oV^T. ft^2 5 IJi. ^ 



2 5 2(i. ^Jfe^jJeX'^e^ttfcS^B^B^:^ 



[0 2 7 6] H 1 0 fc^-r J: b l-> *ife«?iJ ext. *jS£ 

Sfi5 9 (om^mt. 3 %. 1 0 (n>m^m^ 2 %x 

fe«9. TODmi±;^M V(7)i:#oSW^*lfl5 9(DS:W^fi 

3 5%. Sil^^a^l 0 3 7%T'fcofCo 

[0 2 7 7] J; 9 J-s ±IS*j5£^J 5 . ^JS^iJ 6 t? 

[0 2 7 8] Bma^^llJ6bfci:r;5>. *iS 

^1) 5 ^ J: X^mMm 6 (C:JoU ^T . S#t^^^ 9 {c4B{t 5 
mil7 irSiS*^^! 0tc*D{t^«1l7 i:{;l>EtLT|WI- 
^0«iE?:Bl^3P-r'5r.<^^cJ:»9. mi^6 i:a^7 ,^{cJ:o 
xm^^m 1 {-*Dx. e>*^5mJ3ES:SW^^^F|5 9 
SCI 0 irT*P«f::<^oT^^^tToTV^5:^'g^(:::i^v^T 
Rlt^^a5 9 t^ig^^glil 0 ^T'P^Pt(O^Xft:;i5(^ 

"9 . Slt^^ai 9 •h^^^Tv^a:^ t # tcfiiSig^^gp i o t 
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[0 2 7 91 t*foT, ±xdMmm5^^xinmmG(D^ 

t , aii«:T^?fP 1 0 (difclt -5 =1 :^ h 7 h tt^is^lt*^ 

So 

[0 2 8 0] lliS0ij6li. IIJS0»J5 tJtlSSLT:^ 

[0 2 8 1 ] iii.±(Dmm<r>mmx'(-i. sw^^SBtSii 

mtmmm^mcidif?>m^BmmtA'-^ l < 5 <t 5 

[0 2 8 2] imm(Dmm 3 ] *iiffi<z)ff^ffiT'{4. sit 
tr^mL\^^m-tii^. sits^sciSiS^^^irx-fn^-r 

ilii * /T^ H ^-r S j« B^B * ^ g I c o V ^ X tft 6 „ 

[0 2 8 3] ^^mmmmx'i-t^ r w i 5 ^.c^Kfa^^ii 

Blco^^T. mrl5»ligrofl^«2l;i|Btt(^. <B3t«l4 • 

1 0 1 x'fSfBSJ¥/4i^ L < J; e> icK^ i.tzm-^^m 

{C^{fT. ll4joJ;TJ«iai l~llll 6*#SBbT, 

[0 2 8 4] ift?^cofiEs±. wsmmmcommiis^ 
sit*^ia5 9 1 Sia«^«fi5 1 0 i: xm^mmn'^m v 

< 'fc 5 i 5 (c^^ $ tb-C V ^ ?) ^^(tmisd.Mm(OWm 2 i: 
[0 2 8 5] *|liS</>ff^ffi.(-^-f- i 9 l-S:lt^:T^SB 9 t 

mmm^^ lot x-m^trnma^^ u < 5 j; 9 icia^-r 

5fcfe(c{4. mfieS«5±{CJF^fiic;L/::*feliMl 



(28) 

[0 2 8 6] [MMM 7 ] :*:^J£Fi]T-(4. Mmm 1 
*gB9W«ffi7 irSii^^SCl 0(Z)«S7 t7!)S«^W(c: 

ife^$ti.Tv^-c. s#t^^Fa5 9comiS7 taia^^^i 

[0 2 8 7] iLX. ±^m^&Am<om^-^M:i. iJ 

0 . 0 6 5 T'fc "9 . iE(73M«*M:^1tS-*-r ?>?SB^Bia)S; 

[0 2 8 8] ±l5i»f^B^B-fe-/HCt>(tS^®11«ffi(O^W 
Cltt. {iffiMI*ft«l 6 • 1 7t5j;OJ{i7t«l 4-15 

^ 2 ^(Dm^mm'm.xmwL r 

16-1 7*3j;U<<l7te«l 4 • 1 5 C0|£ft;fer^5L»i. 
<OSE|6l*l6] (iH|p]*-te) icMfSLT^^Lit. 
[0 2 8 9] JtcHJg^JT'll. WL^m 1 JKfaiJ^ S« 
4 • 5(c>FfL.T¥tT («^®(:^>Pt-L-r¥fir) (cgBl^ 
*^o, i'-f;^ hSaiS]LTV^/.CV^jSBBSSrfflv^Si:*(-x 

[0 2 9 0] *KljS«njT'{4. S*t*^(CiaL/t !) 

*:n^la5 9 i:l5Ht{C^^$ttTV^5^5^ JSiiS^^? 1 0 
tt. ^cDf^B^BSm-iSSIt^^gpg i:^L<^^^tLTtJ 
9, *ig^iJ2 tti^/ioTU^-So Z.(Dtz>sb^ :^mMmx 

IS 1 4 • 1 5 (Dit^^m^wciiL^mmmm. i e • 1 7 

« 1 4 • 15 16-17 (^Tt^iflK 

S:. @iii«:T^lf|5 1 0 <OBt^^;4Sg:» tfi^Ho L 

[0 2 9 1] :$:*Jg^i|T'l4. Huie*life0iJ 2 i: 

«ff^Pn*nL?:cu^i:^iCfKfB;65*^S(c:^PfT(cge[6j 

gEl*]^2 • 3(7)7 t'^'i/SS^^^ 1 8 OS 

(4. fKB%<7>gerSl0MCtL:^^ (•^'-I'^h^ft) liOST'fc 

[0 2 9 2] S 3 (C. 2^IISfepiJT-»P>ixfcfKBl^;5^^® 
so {C*JttS. 4 -15. fi£tBIIM««l 6 • 1 
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5ioJ;miLtBSti««i 6 • 1 7 <7>aS#^r{4« a£t>*lc. 
[0 2 9 31 Ctt:|5!0iJ 3 ) - r T\ ±iE<0«Jfe«»| 7 Ott: 

14-15 a&tJ^(c{4lBMIi«« 1 6 • 1 7 
M«««i 6 • 1 7*j<};t;J(B5t«i 4 • 1 5 <oaiif=t:^{2: 

[0 2 9 4] Sfc. *itK^ijT-'b. BUtal^JS^'I 7 t [W| 

-rsipj-. ffii^^2 • 3(c, ¥^TElS)^4(oifiI^ill^^ffl 

[0 2 9 5] ^3{C. *Ji:KeiJT't#?3iXfc?^Bl^^^a 

t^isfts, u%WL\ 4-15. wmmmmwLi e • 1 

7, ioJ;tJ<?^B^B8i<7)3t*ie« (BP*,. i 4 • i 

5t6i:xmMmmmWLi e • 1 7 

[0 2 9 6] mmm s ] *iiiiE0!)T-«, ■mmm i jctj^ 

-t-j^B^B^^ygSlCtJl^T. RW*/T^SI5 9 |Ct5(t5?^a^Bg 
J? (d) iSil^^fBl OJ^ioft-Sj^B^BSff (d) tt^ 
*(^7. 5 ^imT-fof?. :Sia*^i%l-jSL7ty iS'r'— ->3 
vS:R«t«^SB5 9tcfflv^T, '^iS J: 9 

(C{l7t« 14-15 afet^lC'fitB^ffift^ 16- 1 7 fiO^t 

^ise^^^Lfciji^tt. njfew 7 (c^-r j^B^^^sa 

[0 2 9 7] i 19 AftcWtCtt. *IIJfefi»JT'{4. %WS^\ 1 

^^m.m \ isrff^fiK-a-r. *fc. [ii4(r7i^i-j;9{c. s: 

ItS^lfP 9 w«M 7 i:^iiS^Si5 1 0 <r)mM 7 t t^mM. 

w tciffe^ $ tuT V >T , Si* *^?a5 9 <r>nm 7 ^ ]^ai** 
1 0 omn 7 h ic. fSB^-fe->'i'^a5/!i^f)Sij>!r tc®i±^5Pn 

1 ojRH^BaAffl««Bl-fe/i'Cof^M:^&t |5l«co*)£(cj; 

S#+*^Sl5 9*5j;Ot]gig^:^gpi 0>4^ *{C7. 5 
^m(r>m.^^mm- (d) «r^L-CV^5fR^i£AffltO*K^-fe 

[0 2 9 8] -eUT. ±iE?KB^BaAffl(?5jKB^B-fe>'MC. 
-Y 7 >'U^J /iV^JK^te^i^roStff*^ (An) ;js 
0. 0 6 5T'$)'?. iE<D^m^S:^itSr^-r-5?^H^B*lfiS; 

1 Srfl^^ Lfc. 
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[0 2 9 9] Ji!EcOf^Bliir/Mciolt-5^fl;1SS«(0:$1-1RiJ 
fC(±. {itail«««l 6 • 1 7*Jj;t/{i7fe«l 4-15 
€rte#L.fc„ f^, *||Jg«SJT'tt. {itSMM^l 7^2 
t!c«Ote*i^«m«-e«figi-Si:*Jc. f4*Blt*l««l 6 

16-1 7*5j:05(i7fe^i 4 • 1 5 

[0 3 0 0] *||J6«ajT'l4, JKfag 1 *Kb^b«^ 

4 - 5(^*fLT¥tT (^*3at:i>iffLTW) (ciBlfi) L. 

[0 3 0 1] *7t. **ife^]T'(4. Si§*^J^fc3iLfc!; 

*Si510l4. mjt£*ig(^ff^ffi2{;i*D{t-5*Jg^J2cOjg]ia 
«*g|5l 0^:l^^{cm^$i^-CV^5ii^ Slt*^Sl59 
14. ^<^fSB^ilff;45^ii^^a51 0 t^L<^^$tiT 

3t« 1 4 • 1 5 K>*¥ffi«afeU5(Cfir+aMtt«« 16-1 

5t«l 4 • 1 5MTJ«fC{4:tBMffi«;Kl 6 • 1 7 03fe^ifi 

[0 3 0 2] *llife«»JT-|4. Htil5*J60»J 2 t in 

t-SiptC. ga[B]M2 • 3 id. ¥tTiE[6]ttOia[6])iI5rffl 
v^5i:*^c. ia[Sj^2 • 3<^7K':/^^^^^S:l 8 0« 

tc:K:^bTga(^*!!;a&^Tofc„ wCD<t pi'igai^^taaT- 
14. ?s^Bogafp)<o^DtLii (-;/'i';=5. h^i) i4oST-fo 

[0 3 0 3] *3(c. ^^mt^Mx-nhHtzm^am^mwi 
tcistts, ®*«i 4-15. iiLmmmmmi e • i 

7. 43j;Of?KH^BSl»7t^SeB (IP*3. (i3t«l 4 • 1 
?KB^B<oia[6]:^{jL) Sr*ii^o:^^4(7^S^P5rffiv^T:^^i-„ 

[0 3 04] MS ici^-r7t^iagf4. a^^Tj^s^ 

6fosvM4^a*iMii«si 7 Tim 

is{>A+BiiM««i 6 • 1 7 ^mi^i-?)^immmmu 
J4. a.^#{iij*^bco3i^.wiatt<oiiitcie«LTi.^6» 

[0 3 0 5] a?S8lliy-1':^ hL/JcvSai^jSri: 

oTv^^fcto. a:£E*ien*nB#<oiSBBg 1 ^fls:(D6arfi]*r{i 

(jRB^B^5-^ftlft(^ierS]*r{i) 5rfE«bTV^5/45. rcoga 
i^;^{a:(4. S«4^lc^sa(SJJI2(c^£$^^fc7^^■>'y^^!^S 

[0 3 0 6] i^. ^^o:;^{4i4. ^jj^ffi-hlcfiStc <t o 



(30) 



57 



58 



[0 3 0 7] 





I^Mf17 










0 


0 


0 








1 5 


1 5 


1 5 


1 6 


U :^ f^— '> 9 > ( n m) 


2 7 0 


2 7 0 


2 7 0 






16 5 


1 6 5 


1 6 5 


ij;^^-,>gy (nm) 


1 3 5 


1 3 5 


13 5 




E[Si:35fffi («) 


7 5 


7 5 


7 5 








7 5 


I 0 5 


1 6 5 


1 7 




1 3 5 


2 7 0 


7 0 






1 3 5 


t£L 


1 3 5 


ij 5^^— >/ 3 > (nm) 


2 7 0 


UL 


2 7 0 


5 




6 0 


0 


6 0 



[0 3 0 8] [.tt^m 4 r^E^fipm. mmm i 

[0 3 0 91 i 19 *ttt!5«a]T'(i. HJfe«s| 1 

#t«^g|J 9 7 t Sii**«fl5 1 0 (n>mM 7 i: 

Wic^^$ixTV^-C. RW«*gl5 9<75«1S7 irSii^^ 

ifpi 0 comii 7 i: Id. f^BB-feyw^^Tj^f^su^iricmii^ispn 

M m^f^faSJ* (d) «r^LTV>.5f^B^aAffl<Z>fSa^B-ir 

[0 3 10] Syt. ilEe^jK^B-fe/H^iil-t-S^SffiSlg 
£D^fti)(C{±. 6 • 1 7*>J;tJfiS3t;Kl 4 

• 1 5$rl£f+Lfc„ f^. *lte50iJT-|4, {itBllffi«« 1 
7 ?r 2 tfcOfi1=B^M««T'«fi)<:-t-5 i: &*B^«ft 
« 1 6 2 «cro{4tBM«««-e«fiK Lfc. :Li\,hm^m 
fflfK^El 6 • 1 7*5j;t>*{i?t«l 4 • 1 5(7)BM^;^{4 
<±. j«B^Broffii^;^iSi (ffirS]:^{i) ic*ff£;LT*^Lyc:. 

[0 3 11] $e>jc. *Jti50ijT'»4. iai6]IBl2 - 3JC, 



2 5 O^St/^Si^f-^trv^^SaaSrlS-rr t(Cj;i9. 
{Cjoit5)fl;lS*«rBl{C. Stff^M (An) ;4S0. 06 5 

(5''f:^hift) 5:7 OSt-t-Sr t!4ST-#5. ±15 

fej^feSltt, «/±oPniP(cf*oT. ?Sagi<^S)¥* 
[0 3 12] ^tz. :^it^mX'(i. Slt^^tCig LfcJR 

fsMi^i^roigtff'^M (An) tm^Bmm (d) 

(An • d) ^mm^Tf:^! OlCfflV^fc, w^T'. 

^CO?«fB«ff/5JSW^^a5 9 <t^L,<^S^ttT*5 

;E 1 4 • 1 5 <D^^mm:m.mciiLnmmmm i e • 1 7 
« 1 4 • 1 5 itmziiL^mmm^ 1 e • 1 7 w^^m 
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[0 3 13] ^4{C. *:tt:|!£^JT-#^tt/tf^fB^'i^iSB 
{C*Jft5. 4 -15, ffita|IM««l 6 • 1 

5ioj:my:ffiMM««l 6 • i 7 mmMtt. M^'lc, 

(03141 [itl55^ 5 ) *ltS!^^JT-(i. lt|S!0i) 4 (C^ 

iif t ?) i ^ (cfijtffi 14-15 mm^iiL^mmmWi i 

6 • 1 7(^3t^iae&^:^Lfc£i^(i. itgj#^^i4(C7j%t- 

fi?fe«i 4 • 1 bm.mcm^m.mmwii e • i 7(0%^ 

BBg^^^L. *^o. fK^glfC. ^fB*5. a«4 • 5 

7 O^-y-f^ hga[6]LfcfKH%«5rffifflb. rcOfSa^BSl 
(D^y-i^ hieiS](Cj;S^Sgl<Offi3t^#if^ffli£:*^|C 

[0 3 1 5] ^4 1;:, *itgE«sj-C-#e>ix;tffifB^^S^g 

(c*j{t5, M3t«i 4 -15, {immmmwLiG ■ 1 

7. j3j;OJ?KfBgi<^3t^gBg (gp-t,, {13t«l 4 • 1 
5^aj:t>'f4ffiMffi««l 6 • 1 7roiA{^-;^{4. m.mz. 

[0316] mmm 9 ] **;te0ij-ett, HJS^sj 8 \z.7T^ 
•rfSB^B^:^3gSlc^oV^T, &ta^M«Si 6Sr2ttco{4 

«ico->-r'^ hSSi^idi-SfSB^B* 1 tDi^Tt^m^^fflS-* 

[0 3 17] J:<5 *^JS0iJT-l±. *Jfe€«Jl 

^mmmi l^rffM-iir-f. 0 4 ic^f i 9 K 

W^^SB 9 coaffi 7 t 1 0 «>«® 7 i: iis®^ 

W(-i^^$4xTi/^T. Klt*^Si5 9<7>mffi7 i:5S)g*^ 

951 0(Dm.m7 tiz^ m^B-b/^f^%A^hm^izm}£*^^ 

SW^*a5 9*JJ:t>'ail^7j%|f|5 1 0/i5. *(r7. 5 
iim(om^Bmm (d) 4r*LTV^5jK^aAffl»?KfB-fe 

[0 3 18] $fc. ilEOfRB^B-fe/H-JSIt^^-fl:®*® 
<75^<IiJ(c:(i. fitS^ttfKffii 6 • 1 7i6Xl^m±mi 4 

7*1 tfc(otetaiiM««-cfiii5g tfctasi««« i 6 * 



6 • 1 7*iJ;t>'{i7fe«i 4 • 1 5 <DftS{^-:^{4(i, ?gB^<o 

[0 3 19] ^UT. **JS0ijT-«. ^^giro-y-^'^ 

hifilp] (ffiB^B<^iar^<7)Mi:^x:^l (--v^;?^h^|) ) ^57 0 

3iS¥niE[6]i:^£5J:5J-. ¥fTiB|S)tt«)ffi|fi]]KSrffl</\ 
?KB^BffiAffl»jS^-fe>'HctJitS«SS«^Jc, iS^tefig; 

<^COm9fm^ ( A n ) ^5 0 . 0 6 5 
5r*-r2>fKfBm^K«fe^rX^aAj£l>iJ;oT^A-r5 w i 
fSB^Sl^ff^^L/t, :i(^J;5/iga[6]*!iSi:?K 

L./cj;5tc. fgH^BrogaiS](7)tictb^ *7 
oat-r^r i^s ±sE;*-f ^/u^AP^JJi. 

20 :i<^J;9{cEi^]^-ti:F>ttfcjeES^lli. «BE 

[0 3 2 0] *fc. *:^ig0iJT'{i, iSig*^{cig LfcjS 

smfig!^©®^** (An) tm^mm (d) (^d^ (a 
n • d) ^Rmm^M9{cm^^tco rrr-. Sii^^as 
1 0 (i. Hifis*jfec)ff^«i 2 ic*3(t-5*JS0ij 5 (omm^m 

1351 Oi:|^«|{c:^^^ttTV^6>6S. S««^la5 9li. ^ 

(Dm^emmtrnT^m^^ i o i^L<^^$^xT*5'9 . 

4-15 (^3t^iaB>lgtJJlcCLffiM*l«« 1 6 • 1 7 

4 • 1 5m.mz.i&Mm.nmwL\ e • i 7<d±^wm.%:. 

[0 3 2 1] *4{c:, *»Jte0ilT-#P)ixfcfK^*;^Sgg 

ic*5(t5. ffi3t«i 4-15. {-mmmmui & • i 

7. joitJjgiPBg 1 o*^i2B (fiP*>. d^iKi 4 • 1 
5*JJ:m4ffi^ffitt«l 6 • 1 7(OiAM*{i. slfemc. 

40 [0 3 2 2] i^. *4lc^-t-^^iBa(i. 

h *) . &mmmmm i e fo5i>fafitB^ttf»« 1 7 Am 
iEffitBMffl««i 6 • 1 7 ^mm.-r^^immmmm. 

«CDy iJ'T^-^a V(4SEft5 5 0 n mWmfe^tfC^tfrS 
so [0 3 2 3] 
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61 



62 







lt»W5 








0 


0 


0 




mm: 




1 8 


1 8 


1 8 






2 7 0 


2 7 0 


1 2 7 


mi 

1 6 






1 2 6 


1 2 6 


1 2 6 


U ^ "T — 3 > in m) 


1 3 5 


1 3 5 


1 3 5 




BK4EI^*S (S) 


1 6 


1 6 


I 6 


S^5gZi^:&{i^ CIS) 


8 6 


8 6 


8 6 








36 


3 6 


-4 


{HIS 

^« 

1 7 


U^-?^— vaV (nm) 


1 3 5 


1 3 5 


2 6 0 






9 6 


1 0 8 


<CL 




2 7 0 


2 7 0 


^SL 


5 




2 1 


0 


1 5 2 



(0 3 2 4] iJl±(Dj; 5(C. 4. 5 <x mO^fiSff 

(0 3 2 51 wtblC^fL, 7. 5um<om^^m- (d) 
V^5, rWit*?). ±fellli6«»J8:fcJ;t;!|IJfeC»j9T-«. S 



[0 3 2 6] ±fBXisi?ij7. ]tmm3. mmm 

:^SB<0^^1#14Sr. gills 11112, 11113. 

11114. nil Sfc^-To f^, rti-e>o^*#'tt(4, fBiix 

•3. -hlS=S-lll{;i*5V^T. «ltt«4PniP«l±K)5l«!)11&^ 

iS3fe«l 4 • 1 5;65^(cB£#$^xTl^'tV^igil^^i^lSCl 

0 (Dmrnm^mMm 1 0 0 % t l. 1 4 ^sAf^-r 

-5mros:*t^^lfl5 9<OS:M*SrSI**l 0 0%<i:-r5„ 
[0 3 2 7] 011 (C*3V»T. \&m^2 6 1 tt. HJfe^SJ 7 

T-#?)4xfc?SB^B«*Slg(cfctt -smile i:«1g7 troral 

*^2 6 2(i, *ife^j7T'»e.ixfcfSfi^^F^B{C 

10 3 2 8] 111 1 1 {CiT^-f-J; 0 ^i6fe0>] 7 T-(4, fP^O 
«BE;dS 1 V~ 3 VWEffi-eii, P|lj!)Dfl:lIiZ)-h#{cf*oT 
Si§*>9S±#-r5— K^mt-i. aiJP«ffi!i5 1 V~ 2 

1 V W 4: # <DRIt^^^ 9 (OK^t^li 3 %x iSiS^ 



i^#ga^n -242226 



63 

^^15 1 0<7)Sigl^(13%T'fc«9. ^%m&t-'ZW(D}i^ 
(7)Kt+S^Sl5 9 (DSlt^fi 4 0 %. Si^^^SP 1 0 <7)S 

SB 9 (OSW^^i 2 8%. SigS^SFBl 0<7)Si§^fi3 3 

[0 3 2 9] ^fc. Hi 2(C^ol/>T. 7 1 {1. It 

g!f»j3r'^#bixfc?KB^B^^^^ic::fett6miS6 tmMi 

tt^^L. ft^2 7 2H. ltge^i)3T't#?^tLfcfl^0^H^* 

[0 3 3 0] EI 1 2 «c:^i-<t 5 ic. itmm 3 T*fi. 81*0 

fl:J±;65 1 V~ 2 VCOEWT-Jl. fn*Dfl:i±<D±#{Cf*oT 

1 VOt t</)Slt^^^9(7)SI^^{13%. jgii^^gp 
1 0 coiSig^Ji 1 8 %r-fc t) . B1JDS/E;65 2V(Ot^(D 
St+^^SP9 0SWti4 0%. SiS^^gP 1 0 

[0 3 3 1] m 3(Ciol/^T. ft^2 8 1 Hffi^iJ 8 

L. ft^2 8 2(:i. JIJg^ij8-t:1#??tLfc?KH^B^^^S(C 
1 OOSii^<omjEtfe#14^^-fo 

[0 3 3 2] 013 {C^i- J: 9 HJg^'] 8 T-Ji. Pn*P 
®EE;6>1 V—2 V(7)ErBlT*fl. fnAPSi±C0JL#icfipo-r 

m^mr^^^i-^—:^. stt*fi. PniJD«jE:d5o. 7v 
~i. 2 v(7)ii:r9iTPnJo«ffio±#(c#oTii#Lfc 
—0.. ^ipfl;j£75^i. 2V'-'i. 7V(Dm^?^x-^M 

V-2. 3V(7>|xrplT% SS. mPmffiOji^df^oT 

^ 9 (7)Rlt'^(l 2 4%. gii^^gfi 1 0 (D3gigi^(l 3 % 
T**)!9. Pn;!jn«iE;6U . 2 Vcoi: 9 OS 

9(7)SWJi3%T*fo>9. ^APfl:J±;05 2 V(7)i:#(7)Slt 
^7jk^9(OR^mn2 7%, Sii^Tj^SBl 0(Digii*fi 
3 9%-efoofCo 

[0 3 3 3] mi 4|CioV^T. ft^2 9 1 Jl. Itgi«?»j4 

1 0CO®ig^<DS£Eft^?¥t4^^-r, 

[0 3 3 4] mi 4{Z7jk'rx^{^. ^^m^xit. 

^^7jk% 1 0 (Digig^Ji 1 ^9 . Pn*P«ffi;!5i5 3V(D 

t ^ OStt«^SB 9 OStt^Jl 3 6 %. Sia^^SP 1 0 



(33) 
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(Om^mt 1 6 %T'foo/Co 
[0 3 3 5] Ell SiCioV^T. ft^3 1 Ifi. itg^^JS 

*^3 1 2Ji. lt^M5T*^^nfcfS0^B^^3g«(c 

[0 3 3 61 015 tc7F-r J: 0 f-. \tmm 5 T-JI. S1*D 
M^Tf:^ 1 0 (Dmrnm-^ 2 1 %xh ^ . mmrnT!)^ 3 v 

(Dt^(DRmM^U9(DRmmt:3 9%. Sii^^lFBl 
[0 3 3 7] mi 6{CjoV^T. tt^3 2 1\^^ ^M&\9 

*^3 2 2fi. ^JS^j9T#f>ix/c?KH^B^^igM{- 

20 1 ocDSi§^«omi±te#tt<^^-ro 

[0 3 3 8] EI 1 6 (c^i- J: 0 mmm 9 xit. mu 

2 V~3 V(7)EFb1TM1. mwMS±(D±m^W 

gv'-i. 7V(D]zmxm\inm<D±m^i^<:>x. — 

-i.. ®^>L. ^tL«l^. S3JPmi±c7)_h#(-f^oT±#L 
■ri>6o fnJP«iEE:65 1 . 2V<Dt^(DR^m^^ 

9 <^S#t*«i 7 %. ]gii^^g|5 1 0 <^)igil^(i: 3 2 %T- 
fc«9. TOPmi£;i»U, 7 VC0i:#(0Stt*^?a5 9OS#t 

mit3%xh^. mmj±^'^3V(Dt^(DRmm^^9 

30 cDSM^fl 3 7 1 0 (Om^^it 3 6 %T* 

[0 3 3 9] &.±<Dmmm^xxiit^m^-hmh^^^j:x 

0 ilTtS 14-15 Srf^ffl LTa^B^Bii 1(D U ^ 

«^(c^lJffl-rs^i5S^7J^ig«(cioV^T. JRb^S 1 <7)fKB^B 

gJf:$:SM^^Sl5 9 tm^^^^i OX—^^^fcm 

R^^^%9\z-i6n^mM7 tm^^^^i o\c^ 
ki>^mM7 t\cn\.xm-'(owi±^m\^\^fzt^ (ri* 
^^Sfi5 9 ^sig^^SB 1 0 <b ^^m<nms^xmm Ltz t 

fciSf5i:T*t 5fl;ffi<7)SiAQ5#tc{iigig^^a5i ocop^^^ 

8ioJ:U^^ig0ii9{C7Fi-J:9{-. ?^^^O0^S<?r =^ V h 
hW:<h^®al^^SBl OX+^{zmiLXt ^mJ±(D 

mmici^R^m^^^ 9 (Dmm(Dmttmm^^^ 1 0 

[0 3 4 0] L.;^-L/c^75»^e). HJfi^J 7 . ^Jg^^^j 8 . *5J: 
t>**ife^'j9T'#e>tLfc?SH^B^:^F^fi(^. f5T;Jxfc. 
50 ;^Si5 9{ciiottsm«i7 t^ig^^SPl 0(c:43{t'5mi^7 
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^.T^^i 0 ttrs/ism-cigft-rs) z.tx\ 

[0 34 11 9 . ±.WMMm 7 ~IIJfe«»J 9 C0=S-fKS 

ixfc^*5rll3g-r -5 t ii^X^ 5 r i: i4S^J-5„ 

[0 34 21 ^mmcD^m t mmmm<Dmm 2 1 i:itm. 
Lfc^fem. 14-15 ^m.m LrffisfeS 1 cd y 

as 9 (ct5(t sjSB%^ 1 (Dmmi: t) ;»c# < ^^f-s r ^ 
[0 3 4 31 *Jlffiro?l^ffi*JJ;tKtfrlESIJ6<^?i^«2 
fPAD LTV ^''cev ^#i^T♦«^KS^^[6]^s^^B(7)5Fffi;^[o]{c: 

5 r t ijs-e# 5 r t fi» p * -e t ^ 

[0 3 4 41 ^ibic. ffis^s^^-K^a^, mM>mi<oD 

tt5?KS«ff;iN 0(c*Jtt5fgSgffJ:'9 
[0 3 4 51 ^JS^aJ 4 *J J:O«||ffi0iJ 7 ~mJfe0iJ 9 

mffie • 7 (^a[^i]^^fl) \ci.^xmMWnn^ 
if, iijfe«?!i4*jj;tj«*jg«»j7T-i*. jgia^^j^as 1 0 tern 
9 tifsrntsit**^ 9 fiomffi^^si-^ r t (c j; 19 . 
1 0 tr-?KrBSj¥^^Mi-5:^)£je;^^t:it. K*f^^^ 

9 t Sig^^gp 1 0 t X'W£t^m'M.X^ 5 <t 9 (C?K^B-fe 
[0 3 4 61 [IIJg»f^^4 ] *^J£ro?g^T-«. 



(34) 

[0 3 4 7] :$:mM<r>mmx'n. m^mm^—mi^mf^^ 

«ciiL7tj«^iBisit. mm»mcmvtcm^Bm\^t%:!m 
[0 3 4 8] SIT. ^mmmmii^A^A^^m^M^mVi 

[0 3 4 9] 5fe-r. HI 7*Jj;t;!@l 8 (a) ~ (e) 

[0 3 5 0] 3fe-r, HI 1 8 ( a ) iC7f:-ri. 0 tC, j^a^-fe 
/V'^«*Ki-?.S«4 1 (mffi6?i^^^<7>«;K4fcSV^I* 
««7ffM^»»«5(CtiS) (CioftS^B^gl fcro^ 

fi4®{ciBr6)M$tf:fS:M* b (SI) . :/y-<-^ (S 
2) . drz..ry>'i/ (S3) ^froT. ±ia*^4 1{C 
istt 1 i: ro^)i4ffitcgat6])^ 4 2 (gB[6]J» 2 i fc 

i4iBi6]M3(ctBS) ^wm-r^. 
[0 3 5 1] m^x\ ±iBia[p]M4 2 if>-i^mm-r 

StciarS]M4 2Sriix.fc««««4 OWiBl^Ma^fT 

5„ z<Dm. ^^mmmmxa. mi 8 (b) 

7 t'>i/^a;:^i7 y — ::/ffl(7)u-v'x h 4 3lci6^i? !) 
-V;4Sfft>ix5„ rcZJ^-g-. :5fe-rv ±l5gB[Sll«4 2± 

(S4) . 7°!J-<-i:' (S5) ±tSia(6]ii4 2W- 
IFB (|gl(^6S[S]«aaffl:^4 2 a) AmUi^tl^ X 0 iC. 
UV^:^^^^ (8 6) . 5,^ (8 7) . df^ryv^ 
-•0 (S8) SrtTV\ ^om. JiiE^lC)Serp]«!;a^i^4 2 
a f v-^^^aa^rSfel- (8 9) „ ?>:i/>T% rco^fv 
i/«!;a«co«11««4 0 5r!5fe?^ (S 1 0) \.fzVk. M 1 

8 (c) fc^-f- i 5 1-. ilBu-v?;:^ h4 ssrsaiai-r-s 
(S 1 1) „ 

[0 3 5 2] m^X. ±IS^ 1 CDgaiol*!iSffii^4 2 a 

HIS (d) tc;55i-J; gElc^e-vr^tbfcgB^)- 
(^lc7)iai^*!iSffi:®4 2 a) Sr7 t'^^toS:^ ^ y — 

so ^^«la;4S^Tfc>^^5, 0*19, ui?^ K4 SSriilSIUitie 
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(s 1 2) , -y^)^-^ (s 1 3) itese 
(6])K4 2±ic:*JH-5, w, 1 wgais]*aam«4 2 a ^^<o 

K[S)*O.Sffl« (^2roiBfS]«lS«B«4 2 b) dSilttS^iX 
2)J;9t-. \iy-r7.^m% (S 1 4) . (S 1 

5) , df^ry:/^/" (SI 6) 5rtti/\ -tro^, ±teii 

2 (DiB[S)^ffita^4 2 b IC, ±iE^ 1 (7)ia[6)^S®i^4 

2 a t jc/^s j; 9 tfv^^ia^rjg 

i- (S17) „ ?>:i,>T% rcov t-v^^'^Stgrom^SS« 
4 OSrifcjf- (S 1 8) Lfc^. lai 8 (e) (c:7n-rj; 9 lo 
tc. ±fBUv?>^ h4 4^fi|g|-t-s (SI 9) „ mjcJ; 

[0 3 5 3] r (O J: 0 (d. *:||JS(Off$ST'(i. u v';^ h 

wtft^^Tis, 2iE]<75gBi^*aa(cj;'3. 2 ^fiogersijaa 

:i,!:{CJ;>5. Klt^^SP 9 t Sja*;T%|fP 1 0 i: (Oiei^ $r 

[0 3 541 i!fe{C. Jbi$ Lfc:^ft{;i J: 19 S*f^*a5 9 i: 
3t«l 4 • 1 5 5:^fflLfcj$rB*^S^Sl-oV^T. Aflc 

[0 3 5 5] [MW^ 1 0 ] *:||JS««J-C-{±. mWskmm 

?l^j|K-li"f. IEl4{c*-rj;9tc. S*t**gR9ro« 

l/^T, Rlt*^lfl5 9<7)«^l7 ir^ig^^gp 1 Oc7)fl;1i7 

]®ii«^Si5 1 0 *(C4. 5 y m(0?KB^»ff (d) 
^{itc. fifctiUffimSl 6 • 1 7*3j;t/{S3t«l 4 • 1 



6» 

S 1 7 (i. . 2 «ci"oro{4ffi^ffi««T-tllfi5c Lfc, 
[0 3 5 6] fau. **sg^ijT-(i. m 1 m^nm i s 

(a) ~^18 (e) (c^L7t::^}£i:I^SI(0:6rfetcJ; 

l^V^^^^nt'V a«5ffl!l<OiB[6)|^3 (iarSj«^) {C*fL 
Tli. Slt*ji^^9 tSii^^SB 1 0 <tT'jKB^ga[^]*-<4 
TS^Si'iS.tpIC, Slt^*^9 tigia*^Si5 1 0 iX'M 

[0 3 5 71 *fc. **1ife«SJT'tt. Slt«*lEP 9 iCIi. 
**ffil-¥tT (S«4 • 5i::W) T% A^o. y^:^ V 
LfcfSB^gaiSlSrfiJffl U)t?gB^B^^^- KSrOeffl igig 
^^gpi Odd. ^^EJcWf (S«4 • Slc^^fr) 
T% *»o. ;^ h LTV^/iV^ffiSgBr6]S:$lJfflL7t** 

[0 3 5 81 Sfc. 3f:^JS^ijT-|±. SW«^^9t::io(t 
SJ^bbS 1 COA n • d/45*^2 7 0 nm, tS^o, ifSB^Ogfi 
iSlWgCix:^^ ('y'r;^K-^^) !6S7 OST'fcf). Sal«* 
gI5 1 0 (Ct5(t2>?K^Ji 1 » A n • d;55!iit)2 7 0 nm, 
?K^K>ge[6](OSDix:ft (■^'f;^ h:ft) iiSoacoj^H^ 

;T5^1.0i:-e]SiiLfcfS*glSrWb. -fe/u^-r 5'7°Sr 
'XMi-^r i7'£<. SM^*a5 9 i:JSii^^lfl51 0 tT- 
[0 3 5 91 ^5 Id, ^*ig0iJ-C#?>nfe{SS«^i^i^B 
i?)RW^^^9afeO?iCigil^^la5 1 OtwjottS, 
14- 15. {itSMtt«« 16-17, joi^j^BBS 1 
<7)3fe^gB« (fiP*), <S3fe«l 4 • 1 5*iJ;tmffilltt« 
-K 1 6 • 1 7 OB£M;^f4. JSS»gB(fi]:&fii[) Sr 

[0 3 6 01 f^, S5{c:^-r7t^g2B{i, 
ffi^aig-t-5i:tcO, «^ST-<0*>!r(D*^M^ga«-e 

±fe{iffl^M««i 6 • 1 7 sr«j«i-6#{ita^ 

MW^fficDU ^x-->3 ^tii&«5 5 0 nmW^fe3t»C 

[0 3 6 11 
[«5l 
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69 70 

























0 






(SO 


1 5 


1 s 


U ^x— '>3 > (nm) 


2 7 0 




Sffi»::«ra (ft) 


7 5 


U ^7*— > (nm) 


L 3 5 




^«4iEfRi:«FfiSt (S) 


- 1 5 


- 1 5 




5 5 


- 1 5 






W^W5^ (S^) 


- I 5 


mi 

1 7 


'J ^5^— v'g > (nm) 


1 1 5 




(^) 


-7 5 


y ^-r— i/s^ (nm) 


2 7 0 




msm^^ (K) 


9 0 



[0 3 6 2] ■^mmmmKii^if ^^%^m^(o 

[0 3 6 3] rcOTtfe. jKh^bB 1 (cmiI?15Pn*P^ttTV> 
7 0 nm@g[(-^^$tl-TV^2)i:. ISf^SS 1 (4. Ril 

B^B® 1 J: o r R<S)t;0^ iS^^lTt d $ (c^^ $ 

[0 3 6 41 j^Sei(C«ffii45Pn*n$iXTU^?ii/^ 



0 nm~2 7 0 nmg;g(;i^^$^xTV^5 fS^B* 1 

l*$ixfcR<S3fett. Attiixfcnii^ta^i-SRiiTtt 

ti^. mx.a. ;&R(i^ telelipRM^) ;4SA#t$tbfc 
^-g-fcfl. tg;&R<g7fel4feR<S7t (feHi^RilTt) (cX 
£RiS7fe^)^AW$tvfc#-^lc«. I^R<l7t(4;& 
RM*Jw^^^ti-5„ ]lig«^l351 OJdAStLfcJttt, 

i^i^^^tb-cj^^aJl 1 {cAlt^ttSo ±feiws^i| 1 or- 

*o -(^RdTt^i^f^SS UcA*fb-C;&lHl'?<?3R{l7t{c:^^ 

(4. m^^i 4(omm^:f7f^(r>mMmt/ti,^^^^i^. & 

HI 19 R{B5tl4KHKW*l^<Oiij^iS7t{c^m$ix57tJ6. 

±sEcD?^B^B^^3^fi('*3i/^T?KB^Bg 1 {zm&A'^wm^H 
[0 3 6 51 mc^ m^sm i icmmt^fnim^titzm-^ic 

so ^tn^^ox±mnM^^mi¥mii^ 
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0*19. {4ti^li«ffil 6 • 1 7(cJ;oTii{i$ 

[0 3 6 6] Nf], ±ia*Jg0») 1 0 T-{4. 1 
7{;i(4. 1 1 5 ntntoy ^x-->3 VcD{iit@M*i«te^ 

1 3 5 nmSST-feSr igi§*fl^lfi5 1 

V h 7 ;^ h 2!)S#e>tb-5 J; 0 t;i±IS{firffi^ffimtg 1 7 

10 3 6 7] ^fc. ISL^W^mW. \ 6(i, Rl+^^j^gI5 9 

iSMT'li. S*t^^a9{C*3lt5?^B^BJl 1 14. 7 0^^;' 
'T;^ hiErSjL. -eWAn • cH42 7 0 nmjcK^^ixT 

[0 3 6 8] Sfc. ffiffl Lfcfft^lifigi^fCll. fSS<OBa 

1^ ic a :fr cD:fe^ D ti C ^ it S ;«7 7 yw^J 7)5 ^ A $ ti 

Ti/>5„ Z.(D^4 ^(D!3s*nl;(iJ;oT. 

-r 7/w?PJ^s?g;A$tvfcjiSB^la)j!ci|^{C@^(7)--y ;t7/i't''s/ 

--y ;<;/i-f"s/^{cJ;oTfSB^BiS[ii];45^<t;U6i65.* 
[0 3 6 9] rroipfcLTf^K^nfc. USS^JlOJ;! 

te«(7)?fi?B^^^si«w^*#t4^iii 1 9 icTjk-r. m 

1 9 (-^t-^^#ttl±, 1 i [^«0*j5fe{c J; y) m 

[0 3 7 0] 121 1 9{CioV^T. ft^3 3 1 f4, HJfe^tJ 1 

*ro«ffitfe#tt^*L, AilSa 3 2tt, HJg^Jl 0-C'^ 
^*x/c?KB^*^SIS(-*3ft5]gig*^S|51 0<D]gil*(O 

[0 3 7 1] mi 9ti^hm^^oiz. mmmi oxnh 

m&(omaicW':>XK^misj:.xf^m^A^^i^<P-t^^^io 
'^i>y—TD~7i^^^h (NW) ^— K{ciS*;T^*s* 



(37) 

72 

aufco ilSOj^B^^^Sgeii. S*f^^i^a5 9i: 

[0 3 7 2] tAJicO J; 9 IC, ?^0^Bffir&]^SIt*^SI5 9 h 

SW«^g|5 9 tSil^^SB 1 0 i: XW-^M 1 O^'^T 
;^ h:ft^5^^£5J;9lc^^-r5r til. WM^^U^t 

[0 3 7 3] iSi. iieronjfefisj 1 0 -e«. sit^^ia? 9 

tigil^S^SPl 0 irr-j^B^sg 1 to-^'f h:^^^!?-^^ 
SW^*a5 9 tSil«*$|5 1 0 irT'M/i-S:;^!^ 

W7 t'>'^^S^tTl'\ SW^^gP 9 (Oj^B^sS 1 (±-->'-i' 

;^ hgH(^LTV^^,CV^M^-g'*3-frS:fflV^fc7)5. SW**ST5 
9 tm^WT^% \ 0 tT'f^ilg 1 roy-i-y!. h:ft^'^Jg-r 

20 [ 0 3 7 4 ] «»J;t«. SWS^J 1 0 \Z.7T=.-r±.W.(n>m.h-'ti> 
(1) Slt*^Si5 9l;Joft-5?SSS 1 t^jg^ 
0lC*5(t-5iRB^^ 1 i:J4*(cy-f X hierSlLTV^ 

(2) KM^^a?9lct3»t-5jK^@ltt'-y-r 

;^ h Lr^^/<c^•>/45Sil^^^l o tc:*3(t5?^BBii i (4"->' 
-r;=^ h LTl/^-5ffi^-g-i:)-a:?r^fflLTt>J;<. (3) 

S*r^^a3 9 i: Sii^^lfR 1 0 irT'^T'ioTV^-SlE^z^'g- 
i^-frT'fco-CtiV^ *fc. (4) S«#ffiT-C0?^B^BiSf^ 

t J; < . (5) S*t«^SI5 9 t iSil^^lfP lot T-fer/l^^ 
■r 5':/:*5^^i5'b<7)^. (6) 5*t*'T^Sl5 9 i: igili*^S|5 

[0 3 7 5] i%M<n>WM 5 ] flfe^JgcOJi^ffi 2 ~ 4 (C 

-CI/ ^-5ffiB^*^r:i^g^fflv ^-C A»/<cSW^^jtmcg:$? 
/iSii^^ * Urn-r S fc «) d ov ^ Tift L A5 , 

wm. m^n^^M^t'^wsAz.nx^xw&fiM^^Trm. 

[0 3 7 61 2|s:3lli6coj^li(c:*»7»>5jKS^^$IBT-(i. 

fc. ffifBai4rfefei^i-5ffii^]^2 • 3ic. m^^mm^ 



f^BaV 11 -242226 



73 

(^^s) {^*f LT(5(£Sii:tciai^]L-cv^5>45< mffi<^ 

[0 3 7 7] ffiB^B^5g^{-ip^T(Cffi[^n-r^Sai6]M2 • 3 

^„ :i:fls6<3(CI4. Slt*7r;Si5 9 T-tt. j^alil 1 ICRtipt 
*AW$-ti:T^7]^^tTP, ^3§^;t%^ 1 0 T-(4. 

SWS^fct^fJffl $tb-5fi:*illM«« 1 6 tm^^m 1 *^ 

Bai^ UTl/^-Sr t ?:#«bT?KB^BS 1 »cR{B7t^A*+i- 
S„ ^(n>tz.»>. Uim. 14-15 1 6 • 

1 7 t(7)«I^•y^{c*^^,^T. f4tB^1i««l 7Sr«^-r-5 

e$tVfc{jLfflMM««C7)y ^X-->-3 1 3 5 nrnlC 

[0 3 7 8] 2fc{c. 14-15 i:{4+i^tif»« 1 

[0 3 7 91 **J6©?i^li-ei4. ?^fB® 1 ±3*L;t 
<t9('. «iE(73PnJPt i:tlc:S«4 - 5 »}£M:J^r^A-^ 
Mi4bTE[^-r5» fg?RB%S 1 t LTtt. f^rgs^g 1 (c 
+^(cfl;flE^PnJPLifc^MT'(4. S««^SP9(C^L.T 

^S|5 1 0(CMUT(4. R{i3feS:. "J OHMpttc^^ 
-rs J; 5 r t ti/ \ ilEj^B^Bil 1 Ti^i 

[0 3 8 0] ±|5?SB^Bli 1 :»5JiiE(7)^i^f^ffl^#i-5fc 
A#*5t<DKft^;. i: Liti:#. Sl+^^T^gR 9 T-|4 A 



(38) 

74 

/ 4 ^it: 3gia^*§l5 1 0 -ei4 X / 2 'Xfk-rs J: 5 

[0 3 8 1] Slt«^a5 9tC*>»tSfi^B%SlC0SJi:i:ig 
il^^lfRi oictJtt-SJRB^g 1 (omwtli^^ft^^ov:. 

5-^<, ?SrBSiS:±ilibfc<t5(cK^-r6w^:{4^a 

[ 0 3 8 2 J JJJIT. *3IJferoj^li»C*»7i»5SES«*iiK 

[ 0 3 8 3 J CllJg^J 1 1 ] *:*JS0lJT-»4. HlgfiSJ 1 » 

jSB^BaAffl<OfgB^B-fe/K^f^^;^tei:[Bl«lcO:^fe(cJ; 19 . 

B^BaAffl<^fKfB-fe/u-^j^KL, ia(^]M2 - 3IC, WL^^ 
WSlA ' 5{c*rLTSii:{cffi[&j$-ti:S^^ffltr=ti-SSii: 

garS]ii5rfflV^;^c„ _hIEia(^il2 - 3IC(4. 7 t->-i/(3: J; 

•9. j^B^B^^ »«4 - 5wj£^:^{i (Sit^rS]) 

20 [ 0 3 8 4 J fiL. *IIJS0»J-C'I4. S*t«^g|5 9 lC*Jlt 
-5?KfiSi? (d) ^3 Arm. 1 0 tC*5tt-5jS 

b^hSI? (d) ^6MintL. fSfB#^£f{C. WSx^m (A 
n) >450. 0 6<OA<^K«^**tt^W-t-S>KfB€rffiU^ 

«-®^isffico^ffl{c. \immmmM \ e • i 7*jj;oj{i 

?t«l 4 - 1 5^|£f^LT?S^*^^$ge^f^ML/c„ Ji 
fB{4*Bli*t«« 1 6ioJ;tmffiMtt««l 714. 

[0 3 8 5] ^6{C. **ig^jT'^#e>tLfc}^iS**ige 

30 os:it*^^9a2u^ic:igig^n*gi5i oic*jtt-5. <s*« 

14-15. fi:tB^tS««l 6-17. *3j;tJ5«fBa 1 
»^mS (Bfi^. M7t«14 - 1 5JoJ;mi^e^1t« 
«i 6 - 1 7 (OlfiM-::^^. Mmc. jK^OBai*];^f4) 

[0 3 8 61 «6»C;T^-t-3t^iafi{4. 

S?ra^f6i:#W. ^^cST-0=g->!r(7)3t^S*BattT- 

fcij. ±te{>LffiSM«si 6 - 1 7^«j55c-r?>*{iLtaM 

Ii««l4. IS^#fiW^Pj«II^Oiaa»)iKtcfEaLTV^ 
So «6(ci3it5«->!f<^;^fil[{4. «^®±{c:ffiE 

^*i{t1ScDy ^t"— >f4K*5 5 0 nm(??*fe^(C 

[0 3 8 71 
[^6] 
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(39) 



75 76 























l^Wi^ (SO 
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1 5 


1 6 




2 7 0 






7 5 




1 3 5 






-1 5 


-1 5 


SK5Beisj:Sffi (SO 


-1 5 


- 1 5 








- 1 5 


^« 
1 7 


U ^T^^Ua > (nm) 


i 3 5 


mm 


(ft) 


-7 5 




2 7 0 




^tt:>&ffi (ft) 


9 0 



[0388] rcoi^tC LTf^M$ttfc. **Jg0-|i(C|S 
[0 3 8 9] 112 0(C*3V^T, ft^3 4 1 (4, HJfe^'J 1 

mff>mm^^m^7r: ft^ia 4 2 mmm 1 1 

1 0 3 9 0 1 H 2 0 ;5^^4^J?> J; 9 ic. XJg^iJ 1 1 X-'^h 

B^B^^SSBtt, SW^^SC 9 irj^jg^^gp 1 0 i: T'3 V 

hv;?^ htt^mimumcw^i-?>:it7!)iX'^^t^ 
S:W^*gii9 irSii^^gpi 0 i:T-^;T%W0^Bf5r- 

[ 0 3 9 1 J ti.-ho J; 5 (c, *^JfeoJl?li(c itbtf. 5 



[0 3 9 2] mm(ojtm e ] *iiJS<?3®iiT'*4. 
m^B(oM&\^:)7iiL^^MLxm^^n^m^Bmmm 

[ 0 3 9 3 J ttT. :^mm(ommKA^A^?>mrBmm^m 
(DMm 1 -sijferojg^ 5 i: mmtommim-timimm 

[0 3 9 41 [^JS{?iJ 1 2] *|llife0ijT-f4, SilM?0E^ 

so m7r:mmixmumni:m^-ri>tztb{zm^^^ivx\>^i,i 
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PS (-Y V^u^v • .y^V^) ^- K^^^iSilM 

j;t>*[2i2i (b) immi.x£}.r\cm.m-r^. 

[0 3 9 5] fi6. $£5^. IPS^-Ki^ii. mi&Mm 

^B^7T:&m^'7^mic)6\,^xm.m^nxi-t\f^i>AK t^i p 

#/i7!)^ofc, L.75»L/£;!i5lb. **SS^iJ(c iie*<D 
I P S :^^X'i±m.m T-# /£;4>o fc«S?KffilS±(Offi«T-K 

[0 3 9 61 1212 1 (a) *:SISfe«^JlC;!)^7!i^5f^B^B* 

1 (b) (4. 11121 (a) \z^i-m^Bm^m@i(r>m}±^ 
mmii^t6n^^%mmmxh?)o r^. 11121 (a) 

t>*ia2 1 (b) (4. (srtLt). ^?g?ft«*|gB{c*3ft5j^ 
S-fe/wSr. KjKfB-fe/H;i^(tbixfc«?^m«»«ffiiBilS 

[0397] 021 (a) *Jj;tJ=ll|2 1 (b) tC^i^-rJK 

M«««i 6 At^mTL^tm^i. s«5 4 

w^tt'l (En^. S«5 1 J;W*H^ffii:{iS:*tftiJ) tc. {i 

5o i^. *^ife0i]T'(4, Q^x^(omQ 
mmm^xmf^ l. fitin^mffi 1 7 ?r 2t!c»{4ti^M 

[0 3 9 81 :*:|IJg^-et>. iltSJ^B^^^iSBti, ±15 

j^iTbS 1 5ri*A/T'igtt^ti.fc->ei-<^S«co 5 -^rto 

^IfB 1 0 (C*5lt S^fag 1 (r>mm-i.. R#t*^g|5 9 »-*5 
[0 3 9 9] Sfc. 3ti:|li^t^Jtc;<>-A-^±f20jKB^B^^^ 
1 5 i 9 fc, 3tR*Ht«:*-r5#J^«ffi 5 3 (BBl^ 

mm) mm^Kx\>^^. ^mmmms m^nmi 



7» 

[0 4 0 0] ±te?i^i^^^SgttlCjo^^T. jgil**$|51 
0T'<4, ffiiff^WffiS 3(CJ;o-CPn"r^tLTV^Sfl;|?-{CJ; 

^gp 9 T-(4. ±te#ff^mii 5 3 »c i 5«#t'?Sb1iS 1 
[04 0 1] isi. **igtfij-ei4, stt^^tc. mmmm 

[0402] 1121 (a) J; 0=11 2 1 (b) \Z7T^irW. 

^5 3 a • 5 3 bFB^{C(4fl;#;aS:^li6o HI 2 1 (b) id 
7fi-rX 0 tC, 1 0 {4#ff^«1^5 3 a •53b 

(«fJi?«ffi5 3 a • 5 3 b) {dioT^tOlBfS) 

^{^IfiiJ^y^mWiZ 2(c5FfT^<c:^{S:^i^oT;^:t <^fb 

-rS, S*f«*a5 9tt. «$«1S5 3 

5 3 a • 5 3 b) OitiJCtBa ^ Og|5:5)-ef4. 

T'/£<. ;V^^««5 2(c:*tLTSii:/<c:^{i(ct>'^^li-r 
6o ::tt»4, 1112 1 (b) {cij^t-J; jgig^^^gpi 
0T'tt«^;'3ilS (04'. m.Xm-f) t'^ilyT^WS.^i 

T-{4fl;m;'3^i45;«f 7 ;^affi 5 2 iCfiigTiJiK^^Sr^ LTV ^ 

[0 4 0 3] *7(C. *^ife«»J{;i35^74^5^S*^SI«(Z) 
S*+^*gR9MmdSii^^lfi5 1 OfC*Jlt5. (STtSl 
4-15, -fiffi^ffiftlg 16- 17, *3j;t>'i^B^BS 1 n 

if^mm. (EP*.. {H3t«i 4 • 1 5*Dj;m4taMffl«ffi 

16-17 roa5#;^{4. MtJ'fc, jR^<oia[6);^&) ^* 
[0 4 0 4] i^. ^7 (d^i^i-Tt^isen. 
fcij. ±B5^affiMM««l 7^^«fife-r-5«-{4+BM«i«« 

[0 4 0 5] *7t. j^faS 1 Oi2[S];^fi: (J^^b^^^ l a 

wfttt(7)K[S]:*r{4:) (4. ^m. S l ttiiT-|4S:E S 1 ^ffifC 
*5»t s 7 ^^*Qia:^fi:tc^ l < , 5 4 'mx\%. s 

«5 4*El:itD(t-5 7 fv^^jaa*rf4{c^LV\ J^T, 

5 1 #J(OjSfBS 1 cDia[^;fy{iSrS« 5 1 
a« 5 4 1 <Ogar6]*{4SrS« 5 4 i: 

[0 4 0 6] ^7(C*Jlt^.#^ro:^{il4, 

y ^t'— g >'(4^S S 5 O n m 
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79 



80 



[04 0 7] r r xM^mm. 5 3 (owmm m^) 



Ml(Z)An-d(1130n mmJ^. igil^^lFP 1 0 

[0 4 0 81 
I«7l 
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--^ - m t-ii, f - r 'i ^ctte\ 


0 






■ ■lull f f'l V 


1 5 


AS 
1 6 


U ^-r— i^a > (nm) 


2 7 0 


WiBM i 




7 5 


7 5 




7 5 


7 5 








- 1 5 


^« 


U ^7*— > (nm) 


2 4 0 


1 7 






-7 5 


»;^-r— i's > (nm) 


2 7 0 


^7^1 5 




9 0 



[040 9] ilEro i 5 fci^^^n^iSfBS^SST' 



[0 4 101 5(-LTf^S^$nfc. j^HJS^'JIc;)^ 

[0 4 11] 1112 2{CtJV^-C. ft^3 5 U±. Slifet^Jl 

*»®ffi1Sl¥ttSr^b. ft«S3 5 2«. jllfe«ail 2t?» 

f>nfc?SB^^^i?g(cioit'5Sjg^^gi5i oro]gig^(75 



[0 4 12] 1112 2;5^P>^pJ6i Hffi^Sj 1 2T-#?> 

J±. S:*l-^^S|5 9*5j;0^^ii^*a5 1 Ofi^dHlf^^^Sr 

2 V O t # (^)5#t**lfi5 9 J; XjmM^ 

Tjkn 1 0 »igil^{±*{C 3 %X'h . Pn^D«jdE;45 5 VCO 
i: t «>Stt«^Sl5 9 (OK^mit 3 5 %. aiSS^gU 1 0 
<0^i§*tt 3 8%T'fco fc, tifoT, ±f5(OjSa^B«^S 

1 0l;i*itt-5='>' Mti4SS:lt^^lfC9(c*5it6=' 

[0 4 13] y.±<7)<l; ±l5lltfe0ij 1 2tcJ;n«. 
5 3±roffi«-eKl*^^i4s*mL. 5tcD^lJffl?a*^sii5^^ 
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Lfc„ 

[0 4 141 *^jferoff^^(c*5v^-r. ±3ifibfc?srBia[6] 

[0 4 15] ^^X\ }^J.-Tnmmmi ST-li. ±xfiLfc 

[0416] [^js^ii 1 3] :^mmmx'\t. mmm 1 

«ttiSfii^^fflL, ffia^B^ff (d) tm^^^^x ox- 

1. 4 SW**a5 9-CO. 7 M m i <C 5 <t 9 i-lS 

^L, ^WL^MKO^n ' d TiSSItS^gP 9 T- 1 3 0 n 

m. mM^m^ 1 Or'2 6 0 n m^^S i: 5 i p ClfS:^ 

[0 4 17] m^5 i^yy^mm -h(-, 

x-n. mm^mmn'^ 0 . 7 nm(Dmm{^w^js.^in^j^o 
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LT. r<©««5(Ct5(t5±tE«1SffM®±(Cgar6]fl*3 

{MfcftiffiUMMffi 1 6 • 1 7*Jj;tJ<M3tffil 4-15$: 

16^1 tJccO{itSM«««T'«J* L. 

[0 4 18] «8ic, :i^-mmx''§t^i\,rzM^^7f^mm. 

ti*5(tS. (i7t«l 4-15, &ti^M««l 6 • 1 
7. :fc<fcO«?^B^BSl»*^iSK m'h. 4 • 1 

5*5j;mjiffl^M««i 6 • 1 7co|£#:^{i, Mmc, 

[0 4 19] fAj, «8lC:T^i-?t^g2ffi(i. 

±IBf4tai6««« 1 7^^fl|fiK-r5«-^ffi|gM«« 

«<oy ^x — i/3 >-ttJ^ft5 5 0 n mromfe?t{C*fi-5 
{it^ n m^-fife^-fo 

[0 4 2 0] 

[^81 
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0 


mm. 

1 6 






1 5 


U^r^-->3> (nm) 


2 7 0 






D : 7 5 L : 7 5 




D : 7 5 L : 7 5 


1 7 




gli^:^<tX OK) 


- 1 5 


'J ^t"— •> 3 :^ (nm) 


2 7 0 






-7 5 


ij ^^^i/ 9 > (nm) 


2 7 0 


5 


Siaf^& C^) 


9 0 



[0 4 2 1] r w J; 9 (c x^xv^m^Mzm^^Tr^mm. 

[04 2 2] Jiiiro i 0 (C, Slt«^i^g|5 9 i: Sig«^gi5 

*^?q(Oi|^^SiiSro?KH^B*^il«t LT^»;^i*^ 

t755T'§r5„ ^LT. ±te?^B^BS^ni??g;i5 I p 

S^- KSrfiJfflLTt'tjOT-foS^'g-lcli. (1C< IPS 

[04 2 3] mmmm ?) ^^mmmmxa. 

[0 4 2 4] ®^«^Sr@Wt L.T*%eq(CA-*-5jgfB 
^'Cfc'So so 



[0 4 2 5] o*r). mi<o^mmmj-±. aftfflv^f>tL 

TV^6igiiM^KB^B^*3getl^^{c. W«:BB?)!^©i: L 

?>mmmm (ur. mm^t^^mmtm-r) xh?>. 

[0 4 2 6] Sfc, |g 2 S#t*^i^*±fc 

[0 4 2 7] rcoi 5?ti:ii9roMffl?^ffitct5v>TH, 

^ti^mn^^mM^fs<iCXnoA^RMmmiCXnof)^:d^ 

[04 2 8] ^zx\ 5fef. r^T^-f-y-v- h y 

So 
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[0 4 2 9]$fe-r. TFT*^^:^;^^cffl^^5]gil±^*: 
4^gi§Sc7)fKH^^^i^a«DSS^3t{C-oV^T. 12 2 3 
(a) 2 5 ^#Ba UT4ilTm?^-rSo 
[04301 1223 (a) II. ^HJfecDJgffi 7 tCA^d^^ 

Tm^^w.(oW:^w-mmx'hKi . 11123 (b) 14. 1112 

3 (a) l;i^p-rTFT*^-S«|Ct3lt6SW^if:gB9 
(mi. |g|4. @24. g|25 #BB) (DMWiWM 19^ 
^-fdlT-fc f?, 1123 (c) tt. 1223 (a) (C^fT 
FT*^S«(^*3lt5S?^a*«<S2 0 4r^f ET-fc 

[04 3 1] H 2 4 140 23 ( a ) JC^fT F T 

14, 122 3 (a) {C^-rTFT*^S«S:. TFT^-f- 
2 i75^f>^i[i«1lli 9 t'M^nmMWM2 0 t^iioT^ 
e5{-*|ib«Sg|52 6^ii5»f®»CT*i-[2T'fc-5„ ^ 

112 5(4. 1112 3 (a) (d^-TT F T*^S;K<7) B 

-B' m^mmmmxii'o . m'0'^ommm±(r>m.^% 

[0 4 3 2jJSrBgl (|lllt5j;Of|24#fiP.) Sr^lJi-r 
'5®*«^^18(4. 12 2 3 (a) , 12 2 4, *3<};tJ5|22 
5tc^-rJ:9l-, SWS^gP 9 1 9 iMff^P^ 

T«J55c;^tbTV^5o i^. ±tecDiE»)®1li 9(4^tti# 

yOssitttSrWt-^KitmffiT'foo-rfciv^ ^fc, mm 

mm 1 9 <!:]SBJiii*««2 0 i:{4. *^fc:?iJffl-t-5^^ 

(0 4 3 31 ±fE^«JS^3i 1 9 tmmmmmm 20 1 

»4, «^(CfflVN^«iI^=§-®^W4-e$iJ^-t-6TFT^ 
T-2 i<DKi^'i':/ffi^-2 2(cg^lt^ixTi/^5„ Sfc, IE 
ibttHl 9(C(4. Sii^*ffl&iP$Cl 9 aiimf&^i:i. 
±fBO|g«)«ffil 9;iSRIt««T'fc5»-&{C|4. 
il^^ffl^ PgP 1 9 a ffM®iS;«5]gja^:^gp 1 0 t L 

[04 341 ±IEIE«)mfii 1 9 <^TS(C(4, T F 
2 1. Ba»2 3*J<J:0?iB|g2 4, M|l!)^»?fP2 6*3<t05 

ffi*§*^2 7;45iag$tlTV^5„ fib. rti-f^cOltfig 

1^. 12 2 3 (a) -C-J4, ffilSm® 1 9 

[04 3 51 *fc, H 2 4 iZT^i-X b 1 8 

^^nlfi5 9<Digi]«lH 9(D±/c-5SC5^f4, ±fETFT* 
^2 1 W|gi()ffl(Dia^2 3 • 2 4*JJ;0«±IETFT^^ 
2 l*5Jgfig$iT.fcS;Kl 9*S (TFT^^S«S) t 
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(4. *«ite^^2 5(CJ;oT|iSTbixTV-?)„ ^C-^Tll 

t^-^. Mffi45 3A«ini:^iSJ;p(cffM$nTi/^.5o 
rttl4, TFT^^2 1(Z)>^- hiEj^i:?:c5Ei^2 3^ 

TFT*T-2 \<Dy-7.ttuhfii^uu2A hmmmM 

;T^gP9ioJ:t)5jSii^^g|5 1 OT-(753t^^;|#ttSra»(--r^ 

[0 4 3 61 ±gECDili*fl;1g 1 8 14, ±fET F TB^ 2 
1(73 Ku-r v^S^^2 2;c^i0g$tt-CV^.5, ^Ki^'OSS 
^2 2(4, nMt- K— 7°$tl-fcn+ r^/l'^r^ v'y =• 
VgT-fcO, TFT*^-2 KOKWvflilSi LTf^ffl 
-rs, *lli£(7?Ji^ffilC/{i^^>6±ieTFT*^a;KT-(4, 
>'iS^2 2icSi-5.J;5«-iaB$ixTv^S i 
TOS«raWiii^«112 OirLTfiJfflb, $f>Jc^wS 

titz^mii&mm2 5±iz.^ R^m^^9<7>mw]m.mi 9 
mm^tix\^^^o OS 9, 122 4}c^-rTFTig-f-s 
«<srfflv^jti®ja±ffi|i-Siiis<7)?s^*^iiaT-i4, mi& 
m7f=\:im\r^h^i> ±ne.mmmmmm2 0 irsit^^t-,^ 

m(bA^ts:m&iiBl$.^hX\,^XhX\^\ 
[0 4 3 71 m2 5{zm-rxbiz^ ±|STFT^ 

mmm2 5i-X. TFT*^^2 It^y-P^-SS^ 2 8(C«^ 
^tbfcie^ 2 4 5rffl ^ i 5 (cff^/jg^tu, 2 
5 iidSM*^^ 9 (7)iei!)fl:1H 9;iiSffM$tl-TV^5, 
[0 4 3 81 wOJ:5(Cf^M*n7tTFT^^-»Sl4, 

6 r t T', 2 5 $•if^ Lxmmmm 1 a turn 

2 3-2 4 i:;6Sjp^;?g-r2)$^^»fi!c^)-^»SiJ-r5 r i:755 
-e#5<Z)-C, 122 3 (a) JC^-rj;5(w, gB^S2 3 • 2 

4<73ii:Ji*-r-^W**a5 9(0|E«]«® 1 9$r#(4-f-ri: 

7)5piBgT'fc5o ^(om^, m'o^bmmmmi 8m±co 
jk^^ 1 <n>m'^w.^(n>umtmmmM i s 

tz5ST'#So *:^Jg»?KffiT-J4, ±IE*mJ6iS:ai2 5 
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[0 4 3 9] ±i£li(Di: ^tcLT. *:|ISSco?gffiT'{i. }g 

^9 j£ < ffl I ^ 1/ ^ TFT 

i^^^as<or?l P 5 0 %SumT'fc 6 :: t <t Itge LT. 

[0 4 4 0] :l(d^o\c^ *^ife(7)?F$ffiT*^^V^7tflJffi5a) 
*/ii>^^T'#6C0fl. SS+^:^Si5 9fC. TFT*^21 
-^12^2 3-24. S8ib^»a52 6. ffi|i^»^2 7^ 

[0 4 4 11 rcoj: 9{c>f^ii^ttfcTFTm-7-S 

«(c>Prr^ $ ii-Cffl u ^ ;^ ^ — :7 *^S{-ou ^ T H 2 
6 (a) ^^xmi% (b) S:#flBLT^TmW-r 

[0 4 4 2] _hia;<7^-:7^/u^SS(cil. [il2 6 

(a) :JoJ:l>*[il 2 6 (b) SC;^-^ J: 9 # (R) . Ji^ 
(G) . W (B) (T^SfecT);?;^ — :7^/U'^ 6 1 R • 6 1 
G • 6 1 B;i^ffM$tLTv^6o ::ttb 3fe(?:);^^ — 
/Ui5^6 IR • 6 IG • 6 1 Bfl. ^ M5|£|-?r^tfc Lfc 

-^«{cJ:o-r. ;^f^:^Sffi6 2±{::. TFT^T-S« 
[0 4 4 3] ±|E;^/^;^£1S6 2tc:^ott^;^^ 

— y^^/l-^ 61R-61G-61 B?fMS±(CH. [112 

6 (b) {z.7^^x.o\^^ ;itbb;<7^ — y^^/u^ 6 1 R • 
6 IG • 6 1 B^S9 J:^lc. SB^T^ y^u^H^SgtcJ: 

oT^yffkSS 0 l^^i^Stt^ix. ^<^±tC. TFT*-?- 
Ste(-^ti-^®*«m 8(7)>ctf^fl:1l5 0 2 (^^P^^ 
mffi^^JP^^) <!: LX. 14 0nmff<^IT 

— 61R-61G-61 Bfi, ^feSt-S 

[0 4 4 4] ±fa:^^->^^/U^S«i:TFT^^£« 

t(Ofife'g^^:>'^(7)fS:«^#.ft, HI 2 6 (a) {C^i-ffl «9 

TFT*^a«c7)sw^;T^iFP9tc?fM$nfcm 

SI510) R. G. B<^><. h^-Y >^4^co;?t7 7 — 
^61R-61G-61 B{:iJ:oT^:fe{cS*:>:^t5 — 

-Rtt^Tj^as 9 TJi. ±fSiE®j®1gl 9tc*DJt'5;^^ 
— 7>r>^^^ 61R-61G-61 ^(r>W^^^^(r>Wj^(r> 



(45) 

75^±IE;^ "y — y^ 6lR-61G-61BtcJ:o 
TS^tb. rcO:^^ — 61R-61G-61B 

fii(Dmm^m^. s#*^^^9jc?f$iS:$tt/::sg»jmffii 

9 0^:cofifeoo®« :7>r/u^ 6 l R • 6 i G 

• 6 1 B<D®#*^rS]J1^^1.oS|55>) fcMrS]gB«^tl.TV> 

[0 4 4 5] IEI2 7{C. S#^^^lfR9^oJ:tJ^Sig^^$i5 
1 0 t^^— 6 IR • 6 IG • 6 lBt(^iaS 

(::ol^T. _htB;^7^-:7^/u^S«^TFT*?-S«i: 
10 ^%^h^^t>^X^-to 112 ;^7^ — y^^/i^^S^t 
TFT«^S«<lr?rffi0^0^^^^«<!r LTMffl-r2>{ifit- 
S^a^-fr. ±IB;«;^->'^/^^£«tTFTm^S«<!: 
^112 6 (a) {C:Jo{t5C-C* (7)f4eT'^»f Lf^. ± 
1^1112 6 (a) (Cfe«<7)?KfH^^i£mt^SaSt^>C-C' 

[0 4 4 6] rcOi 9tC. 0(Cli, #>«r, 

R. G. Bc7)fortl7!)^<7);?7^ — :7^/ix/5^ 6 1 R • 6 1 G • 
6 1 BTi^ffM^tb. S*t^:^a5 9(c:fett5±IS;^^-:7 
>r>'^^ 61R-61G-61 BCD5S#::fyr^JL^^(Og|55i' 
20 (1, ±|B;^^ — :7^/Ui$? 61R-61G-61 BPpIoS 

[0 4 4 7] rtt{Cj:«9. RM^^a5 9c7)-gi5{C. jgi^ 
— :7>f /u^ 61R-61G-61B^ 
— 7>r/^i5' 61R-61G-61 B;5>f^ffl 
L. ^^•9(7)St*^^a5 9(Cfi. :^^-:7^/i-^ 6 1 R • 
6 IG • 6 1 Bfif^fflU/^l/^ rixtClJzoT. S*f^^ 

[0 4 4 8] f^. BijfaiEI2 6 (a) :^dJ:I;^[1!2 6 (b) 
5t:{-att6SiifeJl. R. G. B. «->5r(7)ii|*ft{c. m 

ilM^S0^^^ism^-:^b^l/^■rfflv^b^^'5R. g. Bco^ii 

[0 4 4 9] ±15112 6 (a) ioJ:t)^|il2 7{C;^fTF 

Tfi. ^il^^lR^ 1 0 (i. ^X. ;?7^-:7^/u^ 6 1 R 

• 6 1 G • 6 1 B^aia-r'5^-e^*SrtTV\ SMS^ 

40 /ix:^ 61R-61G-61 B^fflV^/c^^^tTl/\ ^^t) 
«7)a5^>T% ;^y — :7^yl'^ 61R-61G-61 B^ffl 

0 0:>ts^~'y ^ f\^^ 61R-61G-61B 

i$^61R-61G-61 BS:fl3l/^/^V^aS5>S:SM«^lFP 

[0 4 5 0] ^ ^{C; :*:^i£<7)?f^^(?> J: 9 Slt^* 
a5 9^C{i, 1^=7 — y 61R-61G-61 B 

so Tf^itt"^ 2 5 r h ^nm. LT. 3Sig^:^95 1 0 {C 
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^^"^^iJ^ — y^/Vd^ 61R-61G-61Bct<9t0^ 
^(OM^^ti y ^ 61R-61G-61 B^^frt 

[0 4 5 1] sfc. :^'mm<ommx*\t. ^m^^k^^kt^ 

R • 6 1 G • 6 1 B^?FML. 9 {Cfl;^7 v — 

y^^f/u^j^eiR-eiG-ei B^i3:tt^c^i/^®i^ 

;^7^ — y^^yu^ 61R-61G-61 B^fflV^TSl^^ 
^gi5 9{r(i;^^ — :7^/U^ 61R-61G-61 B S:^ 

[0 4 5 2] S*f^:^gP9(C:;e7^ — >^-f /l^^ 6 1 R • 6 
1 G • 6 1 B$:^tt/^V^^/75c^i-5^^. 

fc6a :i(Ofzib. R. G. B (7)-?:tL^*tL<DM* 

(Yfi) ic:it^ij-r^;6^ S#t*-T^I?B9T-Jl. # 

[0 4 5 3] oS«9. m^li. B(Dmmfzitf:^mm^X- 

G • 6 1 Bmm^titzMi^miTr^^i ox\-t^mmi^m 

5:#ltL/c0J;S^^M^^oTV^5/5^. :5?7 y--:7 ^ /v^ 6 1 
R • 6 1 G • 6 1 B;^)5iam$^^Tl^/c^V^SW**a5 9T' 

[0 4 5 4] rcDjc^/^^A-g^^BSihi-^^rft^LT 

fl. — 6 1 R • 6 1 G • 

6 1B(Z)R. G. B<D^^(DYm^^t>^X. RW^^ 
lfR9(7)fe^^^^tTt??:?l/^S«c<7>SaS:. R. G. BO 

R. G. BcD^[ij^Jc^o{t6Slt**lfR9(7)&SR*^;0^ 
t>(DP^S--co^^^SW^^gB 9 (7)Ba^^jEt- 6 i: 

tcj;oTi)iSL. w<^sit^*iH5 9coffia{cs^< en 

[0 4 5 5] ^fz. K^^7f^^9<Dtfv-y ^ 

*^/hSv^|i«;6-?>G. R. Bcom^f^^XoKW^ir^ 
IET*#^i:i^9fU.fefcfc6o 0 2 6 (a) \z.^^ 

[0 4 5 6] )ik±.<o^o^J:TFTm'=^mmt:h^-y^ 
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fi. m3:mm^^ti.x(Dmmmm. (^<y^y^ h) to 

[0 4 5 7] m^. TFTm'f-m^t^y—y ^ 
^i:m^iiC.m\^^xrmmt}(D(i/fj:\^^m^B^^mmt ux 

ig{CO^/^T. (12 8, 02 9 (a) 4oJ:t)^02 9 (b) 
[04 5 8] 0 2 8 . *:*S£<7>f^tt 7 (;i;6^7;»^6SW£ 

[0 4 5 9] 02 8 (C^i- J: 9 ±fS>KI*±f*:4^Si§ 

gSQgpi 9 aO:fc#^^oJ:D^SW®*«ffi2 0(^:fe#^ 

T F T (c:jo {t 5 ^ J: 19 1 /h ^ < 33::^ L fc 

[04 6 0] J9 . ±m^kt±i^^mMm(Dm^Bmm 

n9<DmW}mmi 9 1 1 To:d^?>;^^6S?^H^iiig2 0 

mmm2ot^^. m^iicm^^^^m&^^mmmtxMm 

i-6TFT^-? 2 l(DVU^ly^^2 2{c^^^^^^-rv^ 

60 igtsaiii 9tc(i. mM^TT^M^um 9 a 

gi51O«(0 24. 025. :ioJ:D^0 2 7#fiS) LX. 

[0 4 6 1] Sfc. _hlSlgi(j®1g 1 9 (7)TS{::(i. T F 
TmT-2 1 . ia^2 3*Dj;U^ia^2 4. MtbS4lfl$2 6 
:JBJ:U^ttl<3^4^2 7;i^iEe^ix> :ifih(Dmfl^W:m\t. 
JilESii^*ffl53Pla5l 9 art(;ziBa$^^>fcl^J:9^cia 
M^;axi^6o 

[0 4 6 2] fBL. 02 8{C7]^-rTFTig^S«(i. 0 
2 3 ( a ) -0 2 7 (C^^Hij|Eaig±fls:^j8i§M(O?S0^ 
^^3gS(c:fflv^6iL6TFT^^*SJ:i9 t>. igiS*^ 
1^51 Oco#J^7!)^J;«9/h^<. S#t^^a5 9 (02 4. 0 
2 5. *5J:U?0 2 7#fiS) <^)#J'g^;05::^#< J: 9(c^ 
^$ixXV>6o 
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(0 4 6 31 r(7)j:9{cLT. if.mmmmx-\^. 

5 T F T S: ftM L /Co 

[0 4 6 4] ±fSS:t^*f*:^SiiM(7)fl5H^B^^SMffl^/) 

TFTm^mm^^k-f^m^^^ui o(Dm'^\t,i 3% 

''M^mm^^ti.x(Dmmmm {^<^y^y-( v) (d,^j}^i 

[04 6 5llSfc(C. ZL(DTFTm^mmtm^^t>'^X 
fflv^^;^7^->'^/^^aS(7)«/S:(cov^T. 112 9 

(a) ioxxj^m2 9 (b) ^^mL^x&.T\cmm-t^o 

[0466] 1129 (a) ^XUm2 9 (b) {Z7jk-tX 
/^^mmciy^ 112 6 (a) :ioJ:r/[l!2 6 (b) {C^-T 

(G) . » (B) <D3'&(D:fy9 — y^Ji-^ 6 1 R • 6 1 

G • 6 1 B;^^::^ h y 4 ':fmcmf&^ti. ±m0yy^m^ 
6 2 \C:^ii'f^:by — y^/U^ 61R-61G-61 B?f^ 

:Ltih:^y—y^/i^^ 6 i R • 6 i G • 6 

[0467]fi.L. [1!29 (a) 4o<:tU^[a2 9 (b) 

^i-K^±i^^^mMm(om^Bm^mmm(D:tj y-y ^ ju 

^mWt^ m2e (a) ^XXJ^m2 6 (b) 

±t^^mmm(Dm^Bm^mm:m (oijy-y^ji^^m^t 

\'ttfy — y>(;\^^ 61R-61G-61 ^(DW'^M'^^ 

[0 4 6 81 K^±Vf^mmm(ow.^Bm:^^ 
mm.m(Di3y-y ^;v^mm,x\'X. tftm^^^cok 

M^7jk^9^tfy — y ^/U^ 61R-61G-61B 

i^^M) x^xm^? ^o^^:^y—y-f/^^ e IR ^ 6 

1 G • 6 1 B'^mf^.^tiX^^ . 75^o, :ico:^y — y^ 
/l-^ 61R-61G-61 BJl. S#^^;^{-^Bl.^Tfi:i^ 
^J:^7r^^^-tXo{:i. Kkim^^9Xnm^^:^'^tfy — 
y /u^ 61R-61G-61BSr2 (Hlilig-T ^ ^ i: 
#ltL. — 61R-61G-61 
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[0 4 6 9] :L(Dfz.^^ Stt^^gI59T(l. _b}zlLytJ: 
9JcSM*^Sf59c7)#l'g'(0:^#v^TFT^^S«<!r. _b 

[0 4 7 01 ^fc. Sii^^gPl OT-(lSi§^^ffl^n 
fz.tiy — y ^ fV^ 61R-61G-61 BfcJ:oTigig 

[04 7 11 ^:it:\ ±lBSIt±«:*Sig^<?:>?SfB*^ 

^&m\^Xi3y-^7V^^nom^. ^H^(c(l. ^>/^<i: 
tSW^^astd;^^ — :7>r/i-^ 61R-61G-61B 

(i. ;<7^ — :7^/V^? 61R-61G-61 B^fl^V^/^V^ 

7V^'%9\zM\^fz,tiy — y^jV^ 61R'61G'61B 
h^m\>J.}L(0^^^^^^'ny — y>(fV^ 6 1 R • 6 1 
G • 6 1 B^E-r^r i:;6Sf|#(c^rg!j-efc'5o 
[0 4 7 2] :l(D^o\^^ ±IBSIt^ft:^Si§M(?:>fKB^0 

61R-61G-6 1 BSrfl^^L. Sil^^^fP 1 0 
y — y>()V^ 61R-61G-61 B S:^tt>iV^^J^ 

— ^'^yU'^ 61R-61G-61 B^fflv^-Tt-x 
SiS^^^l OT*eil«^SrfToTt>J:i/^ 

9 (omm^^ "o^^^ st{*-r >5 h t^x^ . 

[0 4 7 3] r (^)^^. ^i§3^ft:^SigSO?i50^B^^Sg 

iSi^^^Siil 0(Ofe^^^^tT*:)?:^V>Si®OS 
;^7^ — 61R-61G-61B(^R. 
G. BC0#feC0YiS{-'^t?itT. R. G. B<D^®^r 
tCl^JELTtJlVv o*»9. R. G. B(0#®*{cio 

Jt^Sil^^SRl 0(7)3 ^^7j^co^S--<7)$^^. «^ 
Sii^^#^.LTigiE{c^^i-6/ceB!)(c. R. G. BCO 

[0 4 7 4] m^mm^^ii LTcofise^agg (^^ 
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[0 4 7 51 ^L±(Dj: 0 ic. iixif, ii 

^j:<. Sfc. i^.MfcrSCT. ^S.BS.efj^^ 
[0 4 7 6] fS^. ±.f5CO|ft0^T-(i. h y ^ 

u-ctft^^2 i Srfflv> 

^TFT^^2 1 t LT. hA^^- hgcD 
T^yu^ T v- y 3 VT F T*^PS:«aj(c^(f Tiae^ Lfc 

IM (Metal Insulator Metal ) ^^^-CfcoT J; 

gf±/j: u ^ r i: Vtm 9 * T- 1> v \ 
[0 4 7 7] *fc. *:^Jfe<0?g«i(c:A>A^5^jKS«^^ 

etciov^Ttt. jia>Lfc<t5t;i. m7r:mmmx»>?>mw} 

mmi 9t&B2 3 • 2 4 t$r*«^^)R2 ST'WT/c 

bw?^Hi^*seic*3v^-c{4, iite^iiite^if 2 5(oi!i 
mmmmm i fcj;t)«2 (c^ u/t i p tc, itesw** 

[0 4 7 8] tSoT, 1112 3 (a) *fcttll2 8lC|Ett 

2(c|E«c(0?^B^B^^*-S;i:^^fl3-r5rilcJ;t). 

[0 4 7 9].$c>{c, ±iiki.tzXof£^mmmm2 5^ 

TFT^^igi!)*S;(D?Ka^B^^^g(c^^^^T. m^-'^ 

mmit^ixxio>). mm±hmmmmmr^'p^£< . mm 

[0 4 8 0] r^. *p^0J#f>(4. SWSf^B^B^^S^^ 

(^tiv^T, m^m(ommim±^(Dstfyx\ ^^mcm 

HgT-fo-5wi:Srm('''tllb. 12 2 3 (a) 2 7 (C^-T 



(48) 

tiV^Ttt, gAt^^gP9JC*rJt-t--5a55>{C[}giOiSrfl^^U 

[0 4 8 1] JliAiOi^tC, *|lte(75ff^liT-l4. fSfs^ 

mcxfroA^Rkimmcxn^Mcx.'^x. mi&m^^ 

10 [0 4 8 2] ^~x\ &.T(omm<Dwm8Xi-t. 
t (Ditmi^m i^x^m-r^o 

[0 4 8 3] [HJSgOff^^S] iSig^jj^gPirSM^^^ 

i>m^^ (*0^5^S) tt, Stevens ^ ( "Brightness F 

unction Effect of Adaptation" , Journalof the Op 
tical Society of America, Vol. 53, No. 3, p375) (C 

[04 84] H 3 0 {C. Stevens m(DXWiA^<bm&^^ 
^bXf^KLfc. 5 b r i 1 ~4 5 b r i 1 ^T'CO^ffi 

m-To HIS OictJV^T, #|$l(4. ^tt/i^^1^>'7°/w^lR 

c d/m2 ) Sr^L. ^(DAfC^^^nfci^-V 
y^yi-coiWS (1^^^://^»« (W4 : c d/m2 ) ) 

30 LTV'So 

[0 4 8 5] 03 OJCfeV^T, ,^.Att. 1 c d/m2 CO 

|llif£;»SlC)ii/SLyc A/45 1 O c d/m2 (OffSffi^*-r 

1 7 0 0 c d/m2 (OmitM&izmft^ l^tzXt)^ 3 0 0 c 

d/m2 (onsM^m-t^^^^-^/v^mMv^tzt^co^ 

mS.i)^mcmCm. (9. 4br i 1) T'foSrtTl^b. 

40 ( 0 4 8 6 ] ^;iT-. j^B^S^i^Siaro^^fficom 
^*(co^NT#^-r?>, A;J\ ifilhi)^(Di^^m^\^xt 

mm(r>mm<r>ms^n^tyj:^m(Dmm(r>mmx$>io . r 
iiiit£:*t^sr#i§:-r5ri:. Bn*>. mmm^m<omm 
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113 ofcia«cop.f£;i»ffit(i. a.^#y!i5jiift-r6>pj-*® 

(lux)). ffffi^B (W4 : c d/m2 ) t Lfc# 
•SSroWS (B) {4. B = LXR/;t ir/^S. rrr* 

<Z>»«Srl«Jc£:»«i:LT%^-f-5r<t>4Sii^-efe5, r 
cO*-g-. R(40. 2 t^iSo 
[04 8 81 ^P>(C. IS^M-^cO'T-^SX-fc-S-v^-tr/Wfe 

[0 4 8 9] *iIM0J#^®1^tttC J; 5 i . ^KB^SO 
^W^fi g ^(4. * 9 (c^-r J; 3 'iB^ft(cm*T'# ^„ 

[0 4 9 0] 
[^9] 



ftJl^i^K C^ffi : b r i ! ) 








5Jg{±. 1 f^^m 




1 0 Ji^±. 2 0 




2 ORi:. 3 




3 OJELb 





10 4 9 11 - - T\ SStM?RB%«^$SM<oft^fi^>i:S 
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[0 4 9 2] H 3 0 \cWML(Dm^ 6 0 1 (i. 3 0 

i^Wi^tW^fi. l^'^Vir/ufe^N5c7)ffi(7)Slt* (R 
= 2 0%) [^i:,Ba0J{-J:oT,0S^^:ftfc^^te«fcS 
WStOSja (L/tc) {C;^^:?5^6fci?:). 0. 2^h/nt 

10 /umm\t. 0. 3xL/7ci/^^o oS^Q. BSS (L) 

m^e 0 ixh^o ^tz. 3 o%<7)sit^^^-r^ 

(c. 1 0%coS*t^S:*-r^?^Bl^^1^agm^>Pt*i^>:7' 
/i-^LT. «ltt0. 2L/7c.iKJtt0. lL/7cOBI#. 

2-Cfo6o 

1 0 4 9 3 1 3 0 JitfiO^SfB 

•^vir/i^fe^N 5(;offi(cj:5)ii/S:jWftf^. 0 0 0 c 
d/m2 i:/^6o 3 0%coKt+^5r*i-6?S^ 

^^ismco^^ffic^^Kp^Sfi . [a 3 0 tc^-r J: 9 (;^. 
HiJSiSjKe 0 0 0 c d/m2 ^^i-ii:^6 0 5 tWMe^ 

0 2 i:coi^,'S{;i*5«i-'5*P«:P>^*-e$>6*xl3 0 b r i 1 <>r 

30 P^SJ:«9 tffi:VMiT^fc«9. iol:?^^ 1 0 b r i 1 

fc^S:i2»-r6r ^^cj:i9. ^4 5 0/^^;^<h/^5o o 
S «9 . (KJ- 1 0 b r i 1 J[^_h. 3 0 b r i 1 i^T<^PJ* 

c?:>0'^(7)M^:f3j:u?4 5 O/w^ ;^l^±c7)fis^^ /^^^p^ 
(0iJx.tf 4 5 0/i-^;^i^±<DBSP^^ottfc^F^) X\%^ 

40 [0 4 9 41 *7t. ;KW-*^5 0%i: Lfci:#(7))il;S» 
S^i^^TT^/i-j^a^or^^.^iS^e 0 3 (1113 0) \zx 
TTi-To l^iff^e 0 3 75^6«6J:9fw. ii^coafe(7)^(0 

5 0%W_h(7)Slt*TS#t*^755*aLfci#-g^. 

1 8 0 0/U^5^XtJL± (f')X.«. P>e5V^^^(7)^F^. ifflt 

0*T^) <Oii]fiSSll«TTil^:i:?^-S>553 0 b r i 1 
S:®;tTL^9o r;h.ll. r Oct 5 <C^±tT*{iefec7)M 

5 0 %JW-h(DSW'^^*i-5^^®^i^fiaS^^TT'{^ 
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3 0 %gffi-Cfe5 r - 
[0 4 9 5] ii:^6 0 1-6 0 2T-7n^tL'5. K 

It* 3 0%T'OSW^*i:S:W*l 0%T-WS#=f^*i: 

jc*jv^-c. 1 0 b r i 1 (r>^^m^^^■7L^mm■t. * 

^^4 5 O/i'^^ t 3 0 0 0/l'^;^T'fo-5o o4 •? , 
g:W/4U/3{c/<c5i:. 6. 7{^0^^l\BS0j^^^5 

[0 4 9 6] $e)(C, 1113 0/4^e>W5J; ^tc. — ^<OiW 

^ D 6 i: V ^ 9 Ppm^f- * ^ L. X 1/ ^ 5 o 
[0 4 9 7] LTJ^f.e/iSfj. *^ee{C7)-75^5^igilM<0 

mm t(omm7iiicmm^fi^o o*t). ^f^^p^jc*^ 

-Tft^e 0 4(c^-r^7F»jS(cj;5^/T^;iS|im-r5c. :i 

[0 4 9 8] $ P>(C. ±teij^^j®a»?SH^B^:^^SO^ 

3 1 {c0f-ttT^n-f-„ rrT\ ±m^nmm(onw(i. * 
m^mm±x7imm:fjy-m^<r>wi'B-<Dmmm^ 7 . 5 

%, ■'^y^'^'l' hiW^^2 0 0 0 c d/m2 , 

[0 4 9 9] lD3 1(CSoO^T. mm^^it^'^tzt^(D 40 
*^^HgfflJlK<OSIt*^^(^«^ (Sr) (CioT^/i 

5o ^m^e 1 nt^.s T = 0^ m-h, mMm^<^^xR 

«i:*P«:H^«tc7)§l^,^^-r„ igSiiMfKB^B«^S^«{c 
*J{t5^iFffiO)WS(4. 15 0c d/m2 T&<3 , fiS,* 
*5^6 0 0 0/P^'>^£iJi<Oi:#tC{4. ^Mim&TiilOb 
r i HilT{c/£5o t^oT. Sil^jf^lfPro— IfP^rRM^ 
^lKlC^M-f^,X ttCfJ. lObr i mJKD^Pl:?^ 
SS:5S«:-r5fcfe(Ctt, fii»6 1 2{c^-rj;p»C, Sr so 



= 0. 1. fin*). *^«i«i®J^<oi/i orosasrsit 

[0 5 0 0] ifc, ft^6 1 3»4, S r = 1 . fijl^, K 

it*^<^^ srtT 0 s-ftimm^mTT^mmzmf 5 rb^ t ^ 

Sro^TjxffiCDKW^tt^^tefcKltS i: <7>Jte<T' 3 0 % 

mi^lOhr i 1 UTiCfii,, tSoT. Rlt«^SP«©— 
SU^SiS^^i^SPfc^K-rsr ttcj; 19. 10b r i 

±(D^n.m&^m^i-^tzit>izii^ ft^6i4(c^-rj; 

Sr=0. 9, BP*,, «*RlHg^^(Dl/l OW 

[0 5 0 1] Sfc. 113 1 (Cittli. S r ttO. 1 ~ 
0. 9 (C^o^^T. 1 0 b r i 1 3 Ob 

r i imm<D^mti:m^^rfo:zt:6^x'^^:itr>^]^ 

tmc^ ±fBSr75S0. 3 0 (fti^6 1 5) $).5I/Si 
0. 5 0 (ft^6 1 6) |CK^^nTV^5»^. ^1:?^ 
S^5 2 0 b r i 1 &.±^ 3 0 b r i 1 B^SV^^ 

[0 5 0 2] t.tz. ^^«*^a<0«S«CI4«BSlt75S 

B?.S^S;;)C^V^JiifM*T'fo5„ ±IElli3 1lC, wCD^E 

6 17)., ^SSIttt, «ffi«iatcJ:oT:*:#<]K^$ 

tvS/i^ *^6i7T-i4. mmmi. 5<Di^t^tmm.t 

Sr'^L.-CV^S^-i- (fiP*>. «BSItlcJ;5S*f*J!iS4% 

S:#t*:T^aSWBa t MM^7f^U<Dmm t <DfD(0 3 0 %iU 
± (Bn*>. Sr^O. 3) -CfcSr J: !3 

[0 5 0 3] &L±(Dnmi^xti\-£. ^mMmmi^j;:ti 
-a-. Kl^«^^El5<^Bai:]@^§*^^^^5<o®«i:wfp|ct5^t 

SSiW^^SBf^B^Ofil-^^iS 3 0 %U±. 9 0 %iJ;lTT- 
[0 5 0 4] 1^. Rlt***5j;0J:gjl*:T^C0 9^x '>''<C 

i5&tmm(n>-f5m\zi:^x . ^mti:m7f:^n 0 tzi^cD^ 
m^^(omm(^m'^^mmir^ztAi-^mxhi:^K fsi 

ro|nfc*3ft 5Rlt*^gp<oBaoSi|^>4s±j2g bfc^Hrt 
[0505] [iiiiferofl^s 9 ] :^mm(r>mmx\A. HtrlE 
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[0 5 0 6] :^%m.(Dmm\:i1)^i}^i>±MT^^^y-7V 

[0 5 0 7] ^:rT\ $fe-r. *:|lffi(Dff$S{-JSV^TWT 
[0 5 0 81 TFT^^S^Kli, 1112 3 (a) ~|1I2 5 

•t-XSt-<toT. «-iij«©(cTFTm^2 i^sjg^S^ix 

1 0 5 0 9 1 jiiBT F 2 1 ^M-r^±mmu 2 

hiS^i: LTWiE^2 3-^Milj^»^2 7 .t/i 

^4^2 7«, #ga^ (ga^2 3, m^^mm2 d n 

[0 5 10] ^e>{C. _h|Eia^2 3ioJ;05|igl3^*^2 
7(C<4, mUm{tTMicX^Xmit^:^'}'^l^ (Ta2 O 

11 ^^'^figmtfCo ^fjjc:, ^(0±{C. TFT*^-2 1 

(d:^^ •y=^>ymmtfj:?>M^^mi^m am) ti-x 

~-mtVX<Dmti^]} ^'^mt^. rwiwic, ^y yy 

>':ff:=^^m\,^tzit^^m!&S: (CVD) J;0;^^^°s/ 

/ ->7 V:^;^5:fflV^fcC VDJCioT. TFT*^2 1 
roy->^«^-2 StJiU^K WVslST-2 2i:/j:.5n+ S 
Sr?K^L^c„ JiJcV^T-. JbiSn+ Ji*Jj;tJ« i g^/^'^— - 

rwi:^. ga^2 3 (y-hsa^) iosn^im^^mi^^ 
[0 5 11] jsctc, mmmmmm2ott£?> i tos:. 



7(W 

y-;^4S^=■2 8*5j:t>-Ku-^' vffi^2 2i:iSfitf -SJ; 5 
t LTcoia^2 4 ^^i6^>'^^^^;=^^<•y^ y >-^"(cJ; 

/N^-:^Vir"LTg0>^ili*miS2 o^ffMLfc, ^(om 

mmmmm2 0fi±^\^tzj:oizy-^t^^2 8*5 jzu^ 

^^-2 8. K iz-r >-Si^ 2 2 ) iga^2 3 • 2 4 t(75;^ 
[0512] 2fc»C. ±^T F T^^ 2 1 iilCSM^^a? 

p^i:/£S3>-^i^ h5i^-/wT-igf3^®*mffi2 0 ts-r 

[0 5 13] ±|H<0«-.'^°^-=V^?'xeT•(*. 

i-v yi^'y7^-(r)^mx-ms^izm-i<tii-m 
eta*. ^^^iTJiiM ^*-f£«xs. ^^'i? 

-:^®3tXig, m^XS. h:gEfige!{kXS, K7 

iiJg|^5fexe^ffi;^-g-ip-tJ:Tffl V ^/c„ 
[0 5 14] SW*^Si5 9{C?K^^n5IMia«jt 

XSfc J; u:^^ Xgt3j;tJ«g!{k«iaxS^ffli^T<t^L 
-Sttfctc, reoKy h^^^'— >'(0±^c^f>(c|^^<7^W 
(i, igil^^gi? 1 0{C(lffMLTV^f£l,\ 
[0 5 15] iiacoj; ^'feXST-f^KLfcTFT^^-S 
StCli, TFT^^2 l!i5#®*{ciB^tb. ^B^JIS 
lt^*$|59 tiSii^^^flSl 0 i:T-1t^!£$ti.TV^5, 
X\ TFTm^&m^. 112 3 (a) Jc^fTFT*^ 
S« t Hi 2 8 {C^r T F T i: (D 2 ffiH^j^M 

L. ^roSiS«^S151 0i:Rlt«^lfl5 9i:(Ofi]-a'li, M 

xmm ufcii t) nm^t t-fco 

[0 5 16] 2fe{c:, 7^/i-^'S«»f^Mxeico 

v^Tffte^-rSo i^^-^w/w^aswf^saxsfi, 

xs. y-y ^ ^i^^ ±\c^mtm^iiFm-r^T.m. 
mw-m.{m±iiz. Bisw.TFrm^2 nza^xmm^iv 

5 T F T3!I^S««iJ©@iqiii««ffi 2 0 i:*H6]-r-5*HS] 
«1i ^ff^-rs XS 1 75- ^ o T u > €)o 
[0 5 17] *SIJ£roff$te{c*jv^x. ±le;<;7— 7-f 
^S«»4. 112 6 (b) *ytl4ia2 9 (b) IC:T^-t-J:p 
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;<;"7><iS«6 2±IC. # (R) . ^ (G) . W 
(B) 0 3feO;<7 7 — ^-f/U^ 61R-61G-61B 

fiy — y^/V^ 61R-61G-61 BJi^figiS±«C. r 
f\,h-fiy — y^i\-^ 61R-61G-61 B^Wo J: 0 
icW-m^tmsO 1 ^Jf^fiScL. -^rcoitc. *f[6]«1S5 0 2 
^ff^fiJc-rS r i: J; 9 f^M Lfco 
[0 5 18] ±l2;*7-7^/^^'*«ro?i^^£^c^3V^T. 
;f75 — ^-f/u^ 6 1 R • 6 1 G • 6 1 B(i. Ttii^tttlS 

mizmn^'^m^-^tcmmun^y f y y^^7 7^•- 
61R-61G-61 B<OMit*j£i: LTIi. ±|B 

[0519] 5 0 1 JisE;<f 7;^*«6 2 tc 

*3ft'5;<?7 — ^'-r/W^ 61R-61G-61 Bfl^^Sffii 

mmmt i To^^^^^-y^ >j i^y^ci^^-^y^^^m 

[0 5 2 01 *3IJgcoff^ffiT'l4. _hl5;«7^ — 

S<Sri^<sa^Lfc;*7 — ^^'/I'cJ'Stefi, 112 6 (a) 
*3J:TJ«|1|2 6 (b) {C^-r^^'^-VldftML. B^S^iS 

<BS^Lfc;!;7-7^/u^S«t4. 1112 9 (a) Jsit/t 

112 9 (b) (C;T^-r^^^-^-(Cf^S^L.fc„ 
[0 5 2 1 1 W_h«J; 9(-bTf^l^$tX.fcTFT 

[0 5 2 2] igX@(C^o^^Tli. 5feT. TFT^^^«« 

TFT*^-S«{C*Dtt5TFTm^2 1 ff$)SS*3 J:t>*;* 
7 — 7>(-/U^SS(-*3H-?):*7 — ^-C/P^ 6 1 R • 6 1 
G • 6 1 BmfS.m) tcjolt^j^B^^^^iSJ-. BT^ti^ 

[0 5 2 3] ^v^T. ^(Djioi'i&mvtzr FT mi-m 



(52) 

±iE T F T J; t/;^; 7 - 7 -f ^ a« ^ @ :t-r 

^mf)^h:fj y—y -< m&m\Z)(t\^mm5 o 2(Dmm 

[0 5 2 4] ^LT, ±lETFT*^aStC*5{t-5TF 
T*^-2 lW^l^mt:tiy-y^^i^i'mmzisn^:tiy- 
61R-61G-61 Bff^fi!cffi<tSr*i-|B]iBM 
m&m (T F T^^S«t5 J; tl=;<; 7-7 a 

[0 5 2 5] ^^^(DXmz^'O. j^BliiAfflcOfSB^B-fe/U 

?JS1iicieS$nfc^-t>-'-;<fv^»«2 i^f^»!L. 

[C. r(D-ri^*-;*f7;^*«S:3^8ffL-CjKSaAffl-fe>'W?: 

[0 5 2 6] ^(D^ik. m^a^iliA<r>±mm^B±MC. M 
?gaAj£(cJ;o-Cj0?^tefie!feSr^AL. ^ALfcf^^g 

20 [0 5 2 7] JSfcjC, T F T^^ 2 1 cO^«?R«B5JhS: S 
SPlcffiM^ix-CV^-Sv-g- h y >^i/g|55>^l^*L. TF 

mm^(oitm.tf£?)^<-y^y^ h*iB«LT*iiiferoj^ 

[0 5 2 8] iMMm 1 4 ) 3^^Jfe^!Hc;*^*»S r ^J' -r w 

p^-r h y i^xScoi^B^^^^Bfi. GH:^S;Srffii^fc. 

^ii±{*it^^;^iiM(o?SB^B*^sia-r'fo >9 . mm^m(om 

[0 5 2 9] *ll^g^^iiJicffl^^fc?Kaffifijc^(4. Bti^^ife 

fc. *^js^]-r'{4. iaf&iMciSiiiieiiiittSrW-r^sMa 
^cJ;^^a(^^I^lS^^Tofco *^ifetsjT-tt. mM>^f^ 

[0 5 3 0] ^fc. *:|life^JT'tt. 3Sii^^^±(>lffl^^ 
5fc«>, ijy — y^f\^9& 1 R • 6 1 G • 6 1 314. 

aJf+b. — 7-f/u^'a;EJ±, H2 6 (a) ioiOfH 
2 6 (b) {c;^-t-J;9»cEabfc. z-nij^—y^ji^if 

««lCffi^^t>-a:«. T F T^^»««. HI 2 3 ( a ) 
0;iiSj£<^^$tLfcTFT^^S:KS:ffll/^fc. 

so [0 5 3 1] ifMWmz.t^t^^k.^<r>WL^^nmmr<: 
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l±. 12 2 6 (a) *3J;0:|112 6 (b) (c^i^-f J; 9 S 
Hi 9{C*3f-t^, tl=7 — y^i^9 61R-61G-61 

Bcojffif$::^|p)lc*5v^T;*7— 7 w/i'^ 6 1 r • 6 1 g • 

6 1 Bi>P)-I^i--5gl5^) (DJi-ii^^ 3Sjl^^j^a51 0 
^61R-61G-61 B(Cj;oTffit?tvT*3'!) . ;«/ 7 

[0 5 3 2] :lCDJ;^)lcL-r^^K^i^fc±teco?Sfi^7F 
:*:|lffifi«jT'l4. y iJ' 7 h ^TJi^^-S-C'fc 

[0 5 3 3] 0*19, **j6«sjT-tt. mm^(om\>^mm 
©^7t*^$^s-^Sja®jKS«^s«-e^ c s * -> 
[0 5 3 4] mmm 1 5 ) :^mmm{cf)^A^=b r ^ x 

[ 0 5 3 5 J *^ffi0ijT't. JiteSIJfeFil 1 4 |5]1ll. fga^ 
«CD--fettfe^ (-fettfe^l2) ^fflV^fcj^B^BllfiJc^ 

x-n. ?^B^BtefiK#l^c-fe^4fe*^ffl^^fcGH*^5^fi5ffl 

LTi/^Sfc*!). Jil5jKfB-fe:/HC{iirtB^ti«Stjj;tjt{i^ 

[0 5 3 61 *3ll6«f!|-ef4. SS+«^^±f-fflV^ 

•5fc«6. * =7 — -7^)^^ 61R-61G-61B(4. t¥ 

3l5<DigiiM?^fB^:T%S^Kl-ffl 1/ ^ tuT V ^ 6 7 — 7 /i^ 
«ll. 112 9 (a) ^oJ;Of|ll2 9 (b) Jc^-f i 5 f-BS 
1212 8(C^-rJ; pIC, Sig^^T^-fflggpSUl 
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[0 5 3 71 r <D i 9 (C LT{tM^4x^c±IEO?«a^B*^ 
*:*JSfi»HcA^*»5±l2ro?e?fB*ji^^S«. B 1'<^fi8 

Slt*^7l?-5I^T'fcofc„ *IIJfe^i)-e(4. 11^ (US 

[0 5 3 81 <9 . *3IJ£0iJT*f4. _hij! Lfc i 0 IC. 
mMWv^\C'ht>'^fz.fiy~-y 6 1 R • 6 1 G • 6 
1 BJoJ;0<;(77-7-Y/i-^««^fflV^TV>-5fci6, 

[0 5 3 91 *||Jferofl^ffi»;i/!i^/!(>5fSfB^^^B-CI4, 

m.^.-n\^x\^^'Em^f£< . m^mti^nm-r^^tf)^ 

[0 5 4 01 C*J60iJ 1 6) :$:|||£^J(C7J^;^l^ST^?7^^' 
fo •? . mmmmmm 2 (d^js^j 5 ic^sjt 5is*«*s; 

30 [0 5 4 11 ^■Mmmti^m\i^tz.m^B%K'i^m\-s.. mumm 
mm2(K>mmm5k^-^t>txmu^f\^x\,^^o *^c. 

(i. ({4*BMffi««l 6-17) 

*3j:?J«<i7t« ({i*Sl4 • 1 5) SrftSW-Lfco $ 

[0 5 4 21 sfc. **ife0ijT'tt. mmmmm 1 

m. iga§*^i£r£l-fflV^5fc». 6 1 R 

40 • 6 1 G • 6 1 BI4, t»&Jfec0^ii^^:fy^C0;<7 7 — 

(4. 1112 6 (a) 4o J; 0=111 2 6 (b) (CTni" J; 5 

^^S:SI4. (112 3 (a) {Ztt^T i 0 ^ Sil^^ffl^n 
lasi 9 aTJi^f^t <, igil^^SJl 0/55j[£<iS:^$ttfc:T 

FT m^&^i:m^^tzo 

[0 54 31 :^mmmicA^A>?,±m(om^m7rimmiX' 

(4. 1112 6 (a) tsj:x/m2 6 (b) (C^t^-T J; p {c, s: 
It^^lfP 9 WiEttbmiSl 9H, ^(^— gi5 (iEiftSHl 9 
BO IwJoJtSx *7 — 6 1 R • 6 1 G • 6 1 B<7)j^ 
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\^-)i'^Kio\,^Xfi=7 — y-()V^ 61R-61G-61B 

ff^m^^^ \ 9 ?i^'B'ikm'!$.tW^<r>Uy — y^)^9 6 1 
R • 6 1 G • 6 1 Btw±oTS*3ttT*3<J. — 

■So 

[0544] rcDipl- LTf^ia^ixfciiecOjKB^BS^ 

I 0 5 4 5 1 19 , ;*:||tg^ijT'H. WMitn^^^m'^ 
<0|g^«^^B^ilMjRfi«*^B-C'^ C 5 ;i- 

urn {-mm <r>tj:\,^4^%\^§im-fiiKis^mi7T^tmm.^n 

[0 5 4 6] [Mmm 1 7 ) 2|s:mS0iJ|C7j»*^2) T^t^^ 

fct). BfrfB*JSroJi^l!i2(O^ig0ij5{C*3Jt5ffl*«*^ 

[0 5 4 7] ^%mmX'i>. ±IBII)te0iJ 1 6 |B]#. m^B 

fflfi«l 6-17; *ft^j5#,BSJ iS^XimitWL (d* 
«1 4 • 1 5) ^rgfif+LfCo *llte^JT-|±. 7f V^}£ 

(0 5 4 81 ^fc. *:||;^^i|T-|4. HUieili6fefn 5 1^ 

• 6 1 G . 6 1 B«, v^M(r>mmm.m^^7rimm^m\'^ 

;<7 7-7^'yu^S;K{±. 1212 9 (a) ioj;05|212 
9 (b) {c^i-j; plciaMLfco — 7-f 

T F T^^S««. H 2 8 ici^f J: 9 

[0 5 4 9] wOi5I^L-C<^M$ixfc±IE<7)ffifB«^ 



[0 5 5 0] 0^0. *^Jg^JT'(4. ±3iELfcJ; ^(-. 
S#t^7J^(C-g-t?-ti:)t*7 — 6 1 R • 6 1 G • 6 

[0 5 5 1 J ■^■Mmmm\^i}^f)^^^BB^7r^'^m.X'\i. 

X^^tmz^ Slt*^gi5 9T>>*s'i'^T':' hSrgr 

[0 5 5 2] ijijiwi p t:^, ±fE*Sfet»J 1 4~ 1 7 IcJ: 

T^'t"^-^-^ MJ ^';^ffifB^^^B^Iim-r-5r <^y5SX' 
[0 5 5 31 Jifa5IJfe0iJl 4~1 7-Q\t.Tif'T^zf 

t'K t<om<D:^mmM\c^^m^B^^^micx^xi>. 
mm(onmmmx^^:itiino-iX'h^£^\ 
30 (0 5 5 41 mmmm 1 0 ) *iiJs<7)ff^ffiT'i4. * 

[0 5 5 51 /^3':J'7'1" hro»S^'S^M-r-5S6<]t4. ^ 

n&tm^m(om&tizx-^xm.-&^ti>5o seox. ^ 
T/^s/i^^-r h<Dm&^A<DS(r>^'M:mmic-^iy'&xm 

40 (C, ^-Mim^Ai 1 0 b r i 1 tA±. 3 0 b r i 1 
so i:!SST'#5o 
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[0 5 5 6] ^2»e6<j(4. •-wmnt^n'm^-^^^. -'^ 

[0 5 5 7] ^3(7>i6*)l4. K^^n^iiX.XTm^^yr^(r> 

-C\ -o(D?^fB^^3ie(cm*»mHg^J^fc-li:.5 r i: T- 
[0 5 5 8] ^Jx.tf, Kl^^^^(C|4;*7-7^'/i'^'^ 

mm-i. ^^-^^/u^srfflv^-cis^f^s^-c— owe 

[0 5 5 9] ±KliLfcJ; ^^s'iJ'^'l' h(Dmm-t. 

{dioTfiJ^i-^r i:/!)5T-#5„ ^<y'^74 hoWSS: 

[0 5 6 01 ±iE-'<-y^ h»»ftS:BS,^{-<toT$iJ 

[0 5 6 1] rro^-g-. mm^(Di^mmzm\:.x. m^u 

[0 5 6 2] $t>(^, 7 h<^2^SW$lW(cr. 



(55) 

[0 5 6 3] Sfo. ffiffl#d5jKS-tryKO*7nffi(cataT 
BBBLyt^'y^xN-^./u (JfJEEJS«<tm®A;'j^g!:) IcA 

mwj^'^xy^-y^y^ h (Dmm^pm-r ^ :l t h . ±3* 

[0 5 6 4] [iijfe(75ff^^ 1 1 ] :^^mmmx'ti. * 

±. HutanjSf^ff^ffi 1 ~ 1 0 i mm(Dmm^^i-^mfS. 
[0 5 6 5] :^Mm<r>i^mx\^. mu-mM(omm9\ci6 

A;^)igfi-ftiM<^i|^SjlM»fSS^^^a^{mu 
fc„ 3js:|llfeco?^tt»Ci5-*»5A;^^a-#:M»j^^*S^3g 
fi(7)«fiS;>^llI 3 2 (c^f o i^. **JS<^?^ffil-75^*^5>fS 

[0 5 6 6] ±M9 y=f-^<^jv 7 1 (4. mmmMm 1 2 
f>tt7t 7 3 i: . mw^mmm 7 4 «5^»t h 

tl.fc5^}^»^7 5 i^ll;tTl^-5„ ::tbe>BlttlS«7 3 

t^WfK^ 7 5 i 14. mmmmm 7 2 tge^miis 7 4 

J; 9 . ±fawi(is« 7 3 {:iis(t hMz:mnmmM 7 2 1 
±fBSita« 7 5 i^^tt e>tLfc:iB^«iia 7 4 i ia 

3/4s^t$,5^^li^ix-c-^g^ (Jfffi) ^nsr ttci 
$ tt/t®0f Ic*dV >TSv ^icftfii-r -5 J; 5 d^io TV > 

mmm 7 4t (ommiiLm (mmam) sr^wi-s :itiz 
J;:^XAtimm.t \^xmmir^o 

so [0 56 7] ±fB^ y 7 1 (4, ±IB"Ii!)SS 7 
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±.tm^mmm^ i e *3 j;?^(i7t« 1 4 i -^wicib® 

[0 5 6 8] ^/c. **J£wff^ffiT'tt. ±tE(^?KB^B^^ 
< , 9 ry'^y<^/i'7 1 ro^«p»S7 5 irjSfsir/KOS^ 

[0 5 6 91 z(DXoimi$.i.it±mA:fjmm:-i^m(D 

/U7 l«fS-^»cJ;oT^fb^-^Sr t). ffiffl#7is 

*JfecoJf$ffi{c iixt^, JilE{S3tS 1 4 i: •y'^y<:^/U 7 
1 4{cJ;S55iR2!i5, 1^ 'y9-y<^-/i'7 1 4;i<t S^SSMjt 

[0 5 7 0] 

roS^t. a-*J-coS«rBl{:i*^i^$tbfcfSB^BMt5r*-r 

[0 5 7 1] ±m(Dmmzxn(-£. m^Bm\^Ammcm 

»«o^iiffl</):ict f^fBffiI^i65^'iSffi«fetc^3E 



(56) 

[0 5 7 2] ff*il2!E«O^0JWf^^^^$IB{4, fit 

[0 5 7 3] ±IEro«fig(Cj;n«. 

±fBiBf^«« i: 5rlB]-co#Stc J; o T*^-r 5 r i: ;45T' 

-5= 

[0 5 7 4] ff*Jl3te«0^?q(CA^75^5f^H^*^^B 
ig-*f<^««rBl{C«5i^$ixfc?KB^BJii:^ 

[0 5 7 6] ff*^4fe*<O^0Jir75^7J>;5jKB^^^^« 
[0 5 7 7] iiaro^fiiclCitttf. iffif^fagTlS, WBE 

M''cC2)iei^#cffi^^ ±tej^B^Ji{c*3it6iafSj4^ffico 

M^'.e'SffilgT'Slt^^ i: ^il^^^ 5rn o^t i)^X^ 6 

»^<^E[in^^ktwi^:fy^^<k$it5r i:;iST'#. Sit 
S^SRSi: SiS^^gRi: T^^^lcig Lyc*^S:ff 9 w t 

[0 5 7 8] it3j?3S5fS®<7)^?gwjgS^^%S^aii. iX. 
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[0 5 7 9] :^%mci:t\.a. JiigLfc#^(>iJ: 0. S 

10 5 8 0] t»*«6fE«O^PJWfKB^B^^i^$|gtt. &l 

[O S 8 11 *^P^(CJ;tH4*, ±fE!»*«6|attO^?q 
OjKal^^^i^gfi. ±fBf»*3l 1 ifcJi 3 (7)^J*^iix. 

[0 5 8 2] ff*3S7fEfi<7)^0JcD?^B^B*^j5$IB(i. JJt 
[0 5 8 3] ±IE(0«)5ictcJ;ix(*\ Slt^*Sl5 i iSii^ 
[0 5 8 4] t»*«8|S«<^MBJ(D?K^«^S^gtts fit 

[0 5 8 5] ±8EO«^(CJ;tvtf. S*r*^SlJ i: ^il^ 

SrfT 9 r t ;5ST-# 5 t V ^ 5 S!)*^*-r 5, 
[0 5 8 6] sS*]S9|a«cCD^?^WjSal^^igfi(*. « 

i:Bt«^<Oi:#i:T'M^a9 OgroM^t/tt). /4^o, 
ia^^giJ^c*5^^TfK^B8SrttlSt-r'5«^3tW^^ffil6^J^ 

[0 5 8 71 fS*«l OlE«ro^l^(7?fRfB*^3Sg 



(57) 
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x\ 6 0;gti±. 1 0 0;gjitT(73';''i';^ h^ftr-y-i'^'^ h 
ia[S]LTt^^1tRic-c-fc?)„ z.(r>x.o\z.mfSL-t=b:ztx\ 

[0 5 8 8] ftjftJil lIEicCO^U^Oj^^S^^^Bli. 
SltA±v 4 O^iy.Tcoy'l';^ h^T'5/'<^ Hei^lLTi/^ 

[0 5 8 9] ±|Et»*«9 ~ 1 1 Oflf^{Ci:ix»i, 

20 

[0 5 9 0] fi*«l-2l5m<O^0J»fSB^B^*$IBf4, 

[0 5 9 11 1 3fBtt«^B^cO?iSB^B^^^fitt. 

±fEfgB^Ba(cS«offi[*j;^[^(cfl:|^^^feC 
[0 5 9 2] *^B^T'tt. ffifB(7)SB[6)'^^t:(4. 

40 [0 5 9 31 1 4 tSicro^BJcOfKB^B^^Sgafi, 

(DWSXt. ±SEf^B^BSi:»^fi4S{c*5ttSi:fESM^?n 
tS(c. fiil:BS[^ttS:*-r5ffirS]I^S:{i;t-CV^S«^T'fc 

So 

[0 5 9 4] *fi§qr-»±, fSB^goseifijii, iaiLfci 

50 [6]itSr*-r5Bar6lKSr«;t. ?R^iB[6]-SS, 
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*fLTSii:tcger&)LTi/^5^ii:iai^r'fo5«-a-»cj±, ^ 

[0 5 9 5] fS*)S 1 5fE«»l^§qrojKH^*^3?ge»i. 
< <!: tSI+**gP(c*fJS:-t-2>ffiig{CiteaM^{ix.. Kite 

[0 5 9 6 J ±ieK>«j^lc:<tti,li. jKB^BStciottS^:^^ 

10 5 9 7] 6sE«cO|g|qojKS«^^att, 

«_h»<te>tc. ±12— >!twS«<^5*>-*o»ffi(cio(t 

*3 ft 2) iSil^^gi5{c*j-j^;-r 6 «4S{cia $ ttfc ;<7 7 - 7 ^' 

[0 5 9 8] *^-«^?rtT5#-§-. RM^^$I5f;i^ig 
[0 5 9 9] f«*^l 7|5icO^B^(?5?SB^B*^^yslgli. 

[0 6 0 0] ±ISW«^(c:j;*T.(i. ;^;7-^^*^f 5>» 
ia^;^a5lw*rjE£;-rs®^(cia$ttfc* 7 — 7 /i^^? J; 9 



[060 1] 8iattro^?«K>jS^«^^Bii, 
[0 6 0 2] ±iEro«;?i(;(cj:ttif, #fe(©iif*z)50J^fc 

[0 6 0 3] ttjRJl 1 9 ie«t<Z)^ejro?SB%^.T^^e(±, 
« [0 604] ±ia(D*gfiglc J;jxfi, SW^^?r^fl^i:i- 

O So 

[0 60 5] st*«2 Ofa«©^l^ro?e!S*^3S«{±. 
[0 6 0 6] JilE<^>«J*(Cj;tHi. Slt^^^±^*:t "T 

« [0 6 0 7] fS*^ 2 1 IE«(D^P^(0?KB^B^^l^$IMf4. 
[0 6 0 8] ±fB(^fll)5£lCJ;tv«. S*t^^SB*5J:0^ig 
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[0 6 0 9 1 mim.2 2mwL<T>mm(n>m^a^7f^mm.\i^. 

[0 6 1 OJ ±IE(0«>*tcJ:ti«. SB?^3!lfi{cJ:ij«^ 

[06111 tf*^2 3iS«c6O^0^co?SfB^*^«(±, 
ei±<^J:5(c:. ±fSBa,?qiia(i. WilSl^^JcjtSCT. *q 
1 0 b r i 1 3 0 b r i 1 *}Si:?i-5<t 

10 6 121 Jiieco«^(c:J;ix|f, 

LTV >5^^«T-(D^^>ttSrefe»i-.6 r t j4S-C-# . 

i: (c J: o r }f /£ $ tilt j^^ffie tU-r JflEM^^ttl 
[06141 ±fS«) J; 9 ^ii|^^SiiffiOjSS«^Sfi(CtJ 

[0 6 151 ff*Il2 5i5«<7)^?q(^?KB^^^3^ttl4. 

[0 6 161 ±faw#|^JCJ;^x{i. JilElfffiffi^^aiS 

[0 6 17] f»5ji3S2 6fS«c(7)^0J<OffiB^B^^^ga{4. ■ 
(c J; o TJf E ^ ixfcffi«{4a*1^f±J-r ?>}f ffiM^lttH 
tHMA;^#Srom;'3<t^t^aii) bXilBSIt^^SPiB j; 

[0 6 181 ±IEco«J5fe{CJ:tHi. JilE}fBEm#.1^ttlS 

A;'3#s»m^i;i±or. mM^i}^m:7T^mm.^m.m\.x 
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[0 6 191 fg*«2 T^m.<n>^m(n>WL^^wvmw>t. 

t (c J; o T E ^ tb/cJ^«{4B m-r 5 if BEffi«1^ tB 
aA;'3^©i:{13t«i:?rAiiL. ±f5ii3t« t if 

[0 6 2 0] iteroiti^iciittti. (l^tStifffiM^^ 
[mffiroffi^/^^sftp^i 

m 1 1 1 fc^^j^fa^^^Bro^ 

SB»fDilil-C'fc-5„ 

[H 2 1 1 icfE«<o?ss*^^fio«*«H4lil-e. 
[11131 M:|!s0y2*>J;UJlteE««J3(c|E«tWffifB^^l^B 
[1141 ;*:^M<z>*Jg(0?l^ffi2{c#.5?SS«*^«<0M 

[US] ^ift^v^mn<r>^m^mM-r^mx'&>^o 
[061 2 [cmm<om^mmmmWi<nm7jkmi^mx'- 

[0 71 ||JS0ii3{c:|E«(OjK^B*^^B<^«^#'l±[iiT' 

[081 mmm a Kmm.<om^^^^m<r)^^m'Amx 

[1191 ^iffifi»J5{CtS«»f^S«S^SB<^«*#ttlgl-C' 
[Hill ^Jte^'J 7 (c:|e«cco*KB^^^i^M<^)^^^t4|gl 

[0121 iti5?0ij3(C|5«c<^S5B^0^7j^|ge(OS^#ttlil 
[m 1 3 1 *jS£0»J 8 lCfeic(7)fl5H^B^:^^«(0^^il#14El 
[11141 it|!S«?ij4{;i|E«c(^)*S^B*^i2^g<7>^^#14[il 
[Igjl 51 ltet0iJ5{Cs5«cO?KrB^:^i?S;(D^7j^#ttia 

[m 1 6 1 «]!f6^ij 9 \zmwL<om^B^7^mm.o:>^7r^m^m 

[mi?] *^§q<7)|IJ£<7)ff^ffi4 tC;6^/»^^fSB^^7i^g® 
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[mis] ( a ) ~ ( e ) (1. m 1 7 {CiT^-t-BaiBjiaai 
[mi 9 1 -mm i o tcifs«<ofS^^^^sro*^ii#'tt 

BIT'S)?., 

[m 2 0 1 wsm 1 1 (-i5«©jSfB**3SB<^*^i#tt 

11112 1] (a) li. IIJg0iJ 1 2 lC;5^;5-5f^BB^*^K 
<0«]EM^iPW(CtJlt-5^lfl5»fSlllT-*>^9, (b) l±. 

[m 2 2 1 nmrn 1 2 {cia«(7?MH^B^*^M(o^7i%!iti4 

[1112 3] (a) tt, ;^^0^<:o^;^<^ff$^,7(c;5^7i^5^ 

*^-S«<OSgI5¥BlllT'fo'?. (b) {±. (a) (C^-r 
T F T^^««(Ct5(t5Slt«^«|5(OlEStl«1SSr*i-Bl 
T-fe"?. (c) (4, (a) (C:T%-rTFT^^S«(c:*Jft 

[1112 4] 112 3 (a) (C^-TTFT^^-S^COA- 

[|2!2 5]|212 3 (a) {C^-f-T F T^^S^KCDB - 
B' ^^ta»fElllT'*)5„ 

[1^2 61 (a) li. *^M<Z)^J6roji^|i7|C*-75-SS 

Js^li^^t(.tztiy~-7 ^ >\^9 0 2 3 (a) (C^-TT F 

^S%SIM(OMgR¥ffillT'fc"9 . (b) (a) Km-^ 

* 7 — 7 S:K»ifTffilliT'$) -So 
[I112 7J 1112 6 (a) (c::^-t-fS^*^^B(^MIa5<^C 

[02 8] :i^^^?i<DmMmm.l\^t-1i-^W.'^^W-^''M 

[112 9] (a) (4. ^mn(r)-mm.<Djm^l ycii^t^ybK 
l+±^4^:Siia<0fRB^BS^S^e(0;^ 7 -7 ^' /Praise: 
— 7 W^W^ 1112 8(C;^i-TFT^^ 

^fflrjan§l5i:co{iB^«^, ±te*7-7^'/Ui5'»S» 

a<^SSB¥BliiT'$)?), (b) (a) (C:T%-r;*7- 

7 ^ /u^'K«ro»Tffilli-efc5„ 

[1213 0] ^M<0^«ej^Sr-^x.5li«jCS»«i:i^V7'/u 

<!: » ^ ^i-^^a^m T- 5 „ 

[1113 1] ;$:MB^«^Jfe<O}f^ffi8lC;0^/!i^5*i®ig®<Ojg 
lllT'fo-5,, 

[HIS 2] :=^mm(omM(DMmi wc-h^t^^xtimm.— 
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1 fKa^sJi 
1 a 



■mm m±.m^^^. isi^is 

TFT*^ 





2 




3 




4 




5 




6 


10 


«) 




7 




m 




8 




9 




1 0 




1 1 




1 2 




1 3 






20 


1 4 




1 5 




1 6 




1 7 




1 8 




1 9 




19a 




2 0 








2 1 


30 


2 2 




2 3 




2 4 




2 5 




2 6 




2 7 




2 8 




2 9 




4 0 




4 1 


40 


4 2 




4 2a 



4 2b IBf^^^ffi^ 

5 2 iS'y^WSL 

5 4 

6 1 R :7>r/u^ 
6 1 G ti=7—y^f'^^ 
6 1 B — :7>f /w^ 
6 2 iS^^^WSi 
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7 2 igp>^fl;ffi^ 

7 3 "T»I*« 

7 4 mmmmm 

7 5 

10 1 mmmwi 



(61) 

10 2 

2 0 0 fKB^B-ir/u (fgB^^;^^^-^) 

.201 fliUS^ 

2 0 2 wmmwL 

5 0 1 ^m\tm 

5 0 2 «jERl*O^S) 
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(63) 



[1^9] [mio] 




[112 4] 



> J |< s' i < 



it^gl 2^11 -242226 



(64) 



112131 [11114] 




[1112 5] 









1^ 9:Aj>i*^^ 
















I#ga^n -242226 



(65) 



[SI 1 71 



[mi 8] 



[Iil2 81 



s i- ^ ws^ism^ 

^ i = 
\ — 
I — 

1 = 

S8^ — I »aT'J>r 

i = 

S 1 Q j 5h'>r^ft» 



s 1 4 Jlnrv^FSfe 

S Ij J 



s ij j 4^^y ';>r 



5f 



s 1 8 j ^bfyrg^fe^ 



S 1,9 J U>>7;h&Jg 




im 1 91 



[122 01 




tv) 




IV) 
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[112 ll 



[112 2] 




1%) 



CZr} CID CZD IdD (ZD d} CD CD ICD 
CIJ CD CD ICD CD Cl} CD CD jCD 

CD CD iCD CD CO CD CD |C^-4la 
dl CD CD PID CD d} CD CD tD 
CZJ CD CD CjD CD CI} CD CD ICD 



11 




-^C^ CD CD CJi-CD-CD! CZ>CD tZDj 




11112 3] 





IV) 



[112 6] 
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(68) 
[US 1 ] 




